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(54) Biochemical analysis kit and method for exposing a stimulable phosphor sheet 



(57) A biochemical analysis kit includes a biochem- 
ical analysis unit including a substrate formed with a plu- 
rality of absorptive regions to be spaced apart from each 
other and a stimulable phosphor sheet including a sup- 
port formed with a plurality of stimulable phosphor layer 
regions to be spaced apart from each other in substan- 
tially the same pattern as that of the plurality of absorp- 
tive regions formed in the substrate of the biochemical 
analysis unit. According to the thus constituted bio- 
chemical analysis kit, it is possible to produce biochem- 
ical analysis data having excellent quantitative charac- 
teristics with high resolution by selectively labeling the 
absorptive regions with a radioactive labeling substance 
or a labeling substance which generates chemilumines- 



cence emission when it contacts a chemiluminescent 
substrate, superposing a stimulable phosphor sheet 
formed with stimulable phosphor layer regions on the 
biochemical analysis unit, exposing the stimulable 
phosphor layer regions to the radioactive labeling sub- 
stance contained in the absorptive regions orchemilu- 
minescence emission released from the absorptive re- 
gions to record radiation data orchemiluminescence da- 
ta in the stimuiable phosphor layer regions, stimulating 
the stimulable phosphor layer regions with a stimulating 
ray and detecting stimulated emission released from the 
stimulable phosphor layer regions. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a biochemical 
analysis kit and a method for exposing a stimulable 
phosphor sheet and, particularly, to a biochemical anal- 
ysis kit and a method for exposing a stimulable phos- 
phor sheet, which can prevent noise caused by the scat- 
tering of electron beams (p rays) released from a radi- 
oactive labeling substance selectively contained in a 
plurality of spot-like regions of a biochemical analysis 
unit from being generated in biochemical analysis data 
and produce biochemical analysis data having an ex- 
cellent quantitative characteristic by reading radiation 
data with high resolution even in the case of forming a 
plurality of spot-like regions containing specific binding 
substances, which can specifically bind with a sub- 
stance derived from a living organism and whose se- 
quence, base length, composition and the like are 
known, in the biochemical analysis unit at a high density, 
selectively labeling the plurality of spot-like regions of 
the biochemical analysis unit with a radioactive labeling 
substance to record radiation data therein, facing the 
thus prepared biochemical analysis unit toward a stim- 
ulable phosphor layer of a stimulable phosphor sheet to 
expose the stimulable phosphor layer to a radioactive 
labeling substance : irradiating the thus exposed stimu- 
lable phosphor layer with a stimulating ray, and photo- 
electrically detecting stimulated emission released from 
the stimulable phosphor layer to produce biochemical 
analysis data, and can also prevent noise caused by the 
scattering of chemiluminescence emission selectively 
released from a plurality of spot-like regions of a bio- 
chemical analysis unit From being generated in bio- 
chemical analysis data and produce biochemical anal- 
ysis data having an excellent quantitative characteristic 
by reading radiation data with high resolution even in 
the case of forming a plurality of spot-like regions con- 
taining specific binding substances, which can specifi- 
cally bind with a substance derived from a living organ- 
ism and whose sequence, base length, composition and 
the like are known, in the biochemical analysis unit at a 
high density, selectively labeling the plurality of spot-like 
regions of the biochemical analysis unit with a labeling 
substance which generates chemiluminescence emis- 
sion when it contacts a chemiluminescent substrate to 
record chemiluminescence data therein, bringing the 
plurality of spot-like regions of the biochemical analysis 
unit into contact with a chemiluminescent substrate, 
thereby causing the plurality of spot-like regions of the 
biochemical analysis unit to release chemilumines- 
cence emission, facing the biochemical analysis unit re- 
leasing chemiluminescence emission toward a stimula- 
ble phosphorlayerof astimulable phosphorsheet to ex- 
pose the stimulable phosphor layer to chemilumines- 
cence emission, irradiating the thus exposed stimulable 
phosphor layer with a stimulating ray, and photoelectri- 



cal^ detecting stimulated emission released from the 
stimulable phosphor layer to produce biochemical anal- 
ysis data. 

5 DESCRIPTION OF THE PRIOR ART 

[0002] An autoradiographic analyzing system using 
as a detecting material for detecting radiation a stimu- 
lable phosphor which can absorb, store and record the 
10 energy of radiation when it is irradiated with radiation 
and which , when it is thon stimulated by an electromag- 
netic wave having a specified wavelength, can release 
stimulated emission whose light amount corresponds to 
the amount of radiation with which it was irradiated is 

f5 known, which comprises the steps of introducing a ra- 
dioactiveiy labeled substance into an organism, using 
the organism or a part of the tissue of the organism as 
aspecimen, superposing the specimen andastimulable 
phosphorsheet formed with a stimulable phosphor layer 

20 for a certain period of time, storing and recording radia- 
tion energy in a stimulable phosphor contained in the 
stimulable phosphor layer, scanning the stimulable 
phosphor layer with an electromagnetic wave to excite 
the stimulable phosphor, photoelectrical^ detecting the 

25 stimulated emission released from the stimulable phos- 
phor to produce digital image signals, effecting image 
processing on the obtained digital image signals, and 
reproducing an image on displaying means such as a 
CRTorthe like or a photographic film (see, for example, 

30 Japanese Patent Publication No. 1-60784, Japanese 
Patent Publication No. 1-60782, Japanese Patent Pub- 
lication No. 4-3952 and the like). 
[0003] There is further known chemiluminescence 
analysis system comprising the steps of employing, as 

35 a detecting material for light, a stimulable phosphor 
which can absorb and store the energy of light upon be- 
ing irradiated therewith and release a stimulated emis- 
sion whose amount is proportional to that of the received 
light upon being stimulated with an electromagnetic 

^0 wave having a specific wavelength range, selectively la- 
beling a fixed high molecular substance such as a pro- 
tein or a nucleic acid sequence with a labeling sub- 
stance which generates chemiluminescence emission 
when it contacts a chemiluminescent substance, con- 

^5 tacting the high molecular substance selectively labeled 
with the labeling substance and the chemiluminescent 
substance, storing and recording the chemilumines- 
cence emission in the wavelength of visible light gener- 
ated by the contact of the chemiluminescent substance 

50 and the labeling substance in the stimulable phosphor 
contained in a stimulable phosphor layer formed on a 
stimulable phosphor sheet, scanning the stimulable 
phosphor layer with an electromagnetic wave to excite 
the stimulable phosphor, photoelectrical^ detecting the 

55 stimulated emission released from the stimulable phos- 
phor to produce digital signals, effecting data process- 
ing on the obtained digital signals, and reproducing data 
on displaying means such as a CRT or a recording ma- 
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terial such as a photographic film (see for example, U. 
S. Patent No. 5,028,793 : UK Patent Application 
2,246,1 97 A and the like). 

[0004] Unlike the system using a photographic film, 
according to these systems using the stimulable phos- 
phor as a detecting material, development, which is 
chemical processing, becomes unnecessary. Further, it 
is possible reproduce a desired image by effecting im- 
age processing on the obtained image data and effect 
quantitative analysis using a computer. Use of a stimu- 
lable phosphor in these processes is therefore advan- 
tageous. 

[0005] On the other hand ; a fluorescence analyzing 
system using a fluorescent substance as a labeling sub- 
stance instead of a radioactive labeling substance in the 
autoradiographic analyzing system is known. According 
to this system, it is possible to study a genetic sequence, 
study the expression level of a gene, and to effect sep- 
aration or identification of protein or estimation of the 
molecular weight or properties of protein or the like. For 
example, this system can perform a process including 
the steps of distributing a plurality of DNA fragments on 
a gel support by means of electrophoresis after a fluo- 
rescent dye was added to a solution containing a plural- 
ity of DNA fragments to be distributed, or distributing a 
plurality of DNA fragments on a gel support containing 
a fluorescent dye, or dipping a gel support on which a 
plurality of DNA fragments have been distributed by 
means of electrophoresis in a solution containing a flu- 
orescent dye, thereby labeling the electrophoresed 
DNA fragments, exciting the fluorescent dye by a stim- 
ulating ray to cause it to release fluorescence emission, 
detecting the released fluorescence emission to pro- 
duce an image and detecting the distribution of the DNA 
fragments on the gel support. This system can also per- 
form a process including the steps of distributing a plu- 
rality of DNA fragments on a gel support by means of 
electrophoresis, denaturing the DNA fragments, trans- 
ferring at least a part of the denatured DNA fragments 
onto a transfer support such as a nitrocellulose support 
by the Southern-blotting method, hybridizing a probe 
prepared by labeling target DNA and DNA or RNA com- 
plementary thereto with the denatured DNA fragments, 
thereby selectively labeling only the DNA fragments 
complementary to the probe DNA or probe RNA, excit- 
ing the fluorescent dye by a stimulating ray to cause it 
to release fluorescence emission, detecting the re- 
leased fluorescence emission to produce an image and 
detecting the distribution of the target DNA on the trans- 
fer support. This system can further perform a process 
including the steps of preparing a DNA probe comple- 
mentary to DNA containing a target gene labeled by a 
labeling substance, hybridizing it with DNA on a transfer 
support, combining an enzyme with the complementary 
DNA labeled by a labeling substance, causing the en- 
zyme to contact a fluorescent substance, transforming 
the fluorescent substance to a fluorescent substance 
having fluorescence emission releasing property, excit- 



ing the thus produced fluorescent substance by a stim- 
ulating ray to release fluorescence emission, detecting 
the fluorescence emission to produce an image and de- 
tecting the distribution of the target DNA on the transfer 
5 support. This fluorescence detecting system is advan- 
tageous in that a genetic sequence or the like can be 
easily detected without using a radioactive substance. 
[0006] Similarly, there is known a chemiluminescence 
detecting system comprising the steps of fixing a sub- 

10 stance derived from a living organism such as a protein 
or a nucleic acid sequence on a support, selectively la- 
beling the substance derived from a living organism with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemiluminescent 

15 substrate, contacting the substance derived from a liv- 
ing organism and selectively labeled with the labeling 
substance and the chemiluminescent substrate, photo- 
electrical^ detecting the chemiluminescence emission 
in the wavelength of visible light generated by the con- 

20 tact of the chemiluminescent substrate and the labeling 
substance to produce digital image signals, effecting im- 
age processing thereon, and reproducing a chemilumi- 
nescent image on a display means such as a CRT or a 
recording material such as a photographic film, thereby 

25 obtaining information relating to the high molecular sub- 
stance such as genetic information 
[0007] Further, a micro-array analyzing system has 
been recently developed, which comprises the steps of 
using a spotting device to drop at different positions on 

30 the surface of a carrier such as a slide glass plate, a 
membrane filter or the like specific binding substances 
which can specifically bind with a substance derived 
from a living organism such as a cell, virus, hormone, 
tumor marker, enzyme, antibody, antigen, abzyme, oth- 

35 er protein, a nuclear acid, cDNA, DNA, RNA or the like 
and whose sequence, base length, composition and the 
like are known, thereby forming a number of independ- 
ent spots, specifically binding the specific binding sub- 
stances using a hybridization method or the like with a 

40 substance derived from a living organism such as a cell, 
virus, hormone, tumor marker, enzyme, antibody, anti- 
gen, abzyme, other protein, a nuclear acid, cDNA, DNA 
or mRNA by extraction, isolation or the like and option- 
ally further subjected to chemical processing, chemical 

45 modification or the like and which is labeled with a labe- 
ling substance such as a fluorescent substance, dye or 
the like, thereby forming a micro-array, irradiating the 
micro-array with a stimulating ray, photoelectricaliy de- 
tecting light such as fluorescence emission released 

50 from a labeling substance such as a fluorescent sub- 
stance, dye or the like, and analyzing the substance de- 
rived from a living organism. This micro-array analyzing 
system is advantageous in that a substance derived 
from a living organism can be analyzed in a short time 

55 period by forming a number of spots of specific binding 
substances at different positions of the surface of a car- 
rier such as a slide glass plate at a high density and 
hybridizing them with a substance derived from a living 
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organism and labeled with a labeling substance. 
[0008] In addition, a macro-array analyzing system 
using a radioactive labeling substance as a labeling sub- 
stance has been further developed, which comprises 
the steps of using a spotting device to drop at different 
positions on the surface of a carrier such as a membrane 
filter or the like specific binding substances which can 
specifically bind with a substance derived from a living 
organism such as a ceil, virus, hormone, tumor marker, 
enzyme, antibody, antigen, abzyme, other protein, a nu- 
clear acid, cDNA ; DNA, RNA or the like and whose se- 
quence, base length, composition and the like are 
known, thereby forming a number of independent spots, 
specifically binding the specific binding substance using 
a hybridization method or the like with a substance de- 
rived from a living organism such as a cell, virus ; hor- 
mone, tumor marker, enzyme, antibody, antigen, 
abzyme, other protein, a nuclear acid, cDNA, DNA or 
mRNA by extraction, isolation or the like and optionally 
further subjected to chemical processing, chemical 
modification or the like and which is labeled with a radi- 
oactive labeling substance, thereby forming a macro-ar- 
ray, superposing the macro-array and a stimulable 
phosphor sheet formed with a stimulable phosphor lay- 
er, exposing the stimulable phosphor layer to the radio- 
active labeling substance, irradiating the stimulable 
phosphor layer with a stimulating ray to excite the stim- 
ulable phosphor, photoelectrical^ detecting the stimu- 
lated emission released from the stimulable phosphor 
to produce biochemical analysis data, and analyzing the 
substance derived from a living organism. 
[0009] However, in the macro-array analyzing system 
using a radioactive labeling substance as a labeling sub- 
stance, when the stimulable phosphor layer is exposed 
to a radioactive labeling substance, since the radiation 
energy of the radioactive labeling substance contained 
in spot-like regions formed on the surface of a carrier 
such as a membrane fitter is very large, electron beams 
(P rays) released from the radioactive labeling sub- 
stance contained in the individual spot-like regions are 
scattered in the carrier such as a membrane filter, there- 
by impinging on regions of the stimulable phosphorlayer 
that should be exposed only to the radioactive labeling 
substance contained in neighboring spot-like regions, or 
electron beams released from the radioactive labeling 
substance adhering to the surface of the carrier such as 
a membrane filter between neighboring spot-like re- 
gions impinge on the stimulable phosphor layer, to gen- 
erate noise in biochemical analysis data produced by 
photoelectrical^ detecting stimulated emission, thus 
making data of neighboring spot-like regions hard to 
separate and lowering resolution, and to lower the ac- 
curacy of biochemical analysis when a substance de- 
rived from a living organism is analyzed by quantifying 
the radiation amount of each spot, The degradation of 
the resolution and accuracy of biochemical analysis is 
particularly pronounced when spots are formed close to 
each other at a high density. 



[001 0] In order to solve these problems by preventing 
noise caused by the scattering of electron beams re- 
leased from radioactive labeling substance contained in 
neighboring spot-like regions, it is inevitably required to 

s increase the distance between neighboring spot-like re- 
gions and this makes the density of the spot-like regions 
lower and the test efficiency lower. 
[0011] Furthermore, in the field of biochemical analy- 
sis; it is often required to analyze a substance derived 

10 from a living organism by forming at different positions 
on the surface of a carrier such as a membrane filter or 
the like a plurality of spot-like regions containing specific 
binding substances which can specifically bind with a 
substance derived from a living organism such as a cell, 

15 virus, hormone, tumor marker, enzyme, antibody, anti- 
gen, abzyme, other protein, a nuclear acid, cDNA, DNA, 
RNA or the like and whose sequence, base length, com- 
position and the like are known, specifically binding, us- 
ing a hybridization method or the like, the specific bind- 

20 jng substances contained in the plurality of spot-like re- 
gions with a substance derived from a living organism 
labeled with a labeling substance which generates 
chemiluminescence emission when it contacts a chemi- 
luminescent substrate, thereby selectively labeling the 

25 plurality of spot-like regions, causing the plurality of 
spot-like regions to come into contact with a chemilumi- 
nescent substrate, exposing the stimulable phosphor 
layer of a stimulable phosphor sheet to chemilumines- 
cence emission in the wavelength of visible light gener- 
ic ated by the contact of the chemiluminescent substance 
and the labeling substance, thereby storing the energy 
of chemiluminescence emission in the stimulable phos- 
phor layer, irradiating the stimulable phosphor layer with 
a stimulating ray, and photoelectrical^ detecting stimu- 

35 lated emission released from the stimulable phosphor 
layer, thereby effecting biochemical analysis. In this 
case, chemiluminescence emission released from any 
particular spot-like region is scattered in the carrier such 
as a membrane filter, thereby impinging on regions of 

40 the stimulable phosphor layer that should be exposed 
only to the chemiluminescence emission released from 
neighboring spot-like regions to generate noise in bio- 
chemical analysis data produced by photoelectrical^ 
detecting stimulated emission, thus making data of 

45 neighboring spot-like regions hard to separate and low- 
ering resolution, and to lower the quantitative character- 
istics of biochemical analysis data. 

SUMMARY OF THE INVENTION 

50 

[001 2] It is therefore an object of the present invention 
to provide a biochemicai analysis kit and a method for 
exposing a stimulable phosphor sheet, which can pre- 
vent noise caused by the scattering of electron beams 
55 (p rays) released from a radioactive labeling substance 
selectively contained in a plurality of spot-like regions of 
a biochemical analysis unit from being generated in bi- 
ochemical analysis data and produce biochemical anal- 



BNSDOCID <EP 1273915A2_.L> 



7 



EP 1 273 915 A2 



8 



ysis data having an excellent quantitative characteristic 
by reading radiation data with high resolution even in 
the case of forming a plurality of spot-like regions con- 
taining specific binding substances, which can specifi- 
cally bind with a substance derived from a living organ- 
ism and whose sequence, base length, composition and 
the like are known, in the biochemical analysis unit at a 
high density, selectively labeling the plurality of spot-like 
regions of the biochemical analysis unit with a radioac- 
tive labeling substance to record radiation data therein, 
facing the thus prepared biochcmicai analysis unit to- 
ward a stimulable phosphor layer of a stimulable phos- 
phor sheet to expose the stimulable phosphor layer to 
a radioactive labeling substance, irradiating the thus ex- 
posed stimulable phosphor layer with a stimulating ray, 
and photoelectrically detecting stimulated emission re- 
leased from the stimulable phosphor layer to produce 
biochemical analysis data, and can also prevent noise 
caused by the scattering of chemiluminescence emis- 
sion selectively released from a plurality of spot-like re- 
gions of a biochemical analysis unit from being gener- 
ated in biochemical analysis data and produce biochem- 
ical analysis data having an excellent quantitative char- 
acteristic by reading radiation data with high resolution 
even in the caseof forming a plurality of spot-like regions 
containing specific binding substances, which can spe- 
cifically bind with a substance derived from a living or- 
ganism and whose sequence, base length, composition 
and the like are known, in the biochemical analysis unit 
at a high density, selectively labeling the plurality of spot- 
like regions of the biochemical analysis unit with a labe- 
ling substance which generates chemiluminescence 
emission when it contacts a chemiluminescent sub- 
strate to record chemiluminescence data therein, bring- 
ing the plurality of spot-like regions of the biochemical 
analysis unit into contact with a chemiluminescent sub- 
strate, thereby causing the plurality of spot-like regions 
of the biochemical analysis unit to release chemilumi- 
nescence emission, facing the biochemical analysis unit 
releasing chemiluminescence emission toward a stim- 
ulable phosphor layer of a stimulable phosphor sheet to 
expose the stimulable phosphor layer to chemilumines- 
cence emission, irradiating the thus exposed stimulable 
phosphor layer with a stimulating ray, and photoelectri- 
cally detecting stimulated emission released from the 
stimulable phosphor layer to produce biochemical anal- 
ysis data. 

[0013] The above other objects of the present inven- 
tion can be accomplished by a biochemical analysis kit 
comprising a biochemical analysis unit including a sub- 
strate formed with a plurality of absorptive regions to be 
spaced apart from each other and a stimulable phos- 
phor sheet including a support formed with a plurality of 
stimulable phosphor layer regions to be spaced apart 
from each other in substantially the same pattern as that 
of the plurality of absorptive regions formed in the sub- 
strate of the biochemical analysis unit. 
[0014] According to one application of the present in- 



vention, since the plurality of stimulable phosphor layer 
regions are formed to be spaced apart from each other 
in the support of the stimulable phosphor sheet in sub- 
stantially the same pattern as that of the plurality of ab- 
5 sorptive regions formed in the substrate of the biochem- 
ical analysis unit, in the case of spotting a solution con- 
taining specific binding substances whose sequence, 
base length, composition and the like are known onto 
the plurality of absorptive regions of the biochemical 

10 analysts unit, thereby absorbing the specific binding 
substances in the plurality of absorptive regions, specif- 
ically binding the specific binding substances absorbed 
in the plurality of absorptive regions with a substance 
derived from a living organism and labeled with a radi- 
os oactive labeling substance by means of hybridization or 
the like, thereby selective labeling the plurality of ab- 
sorptive regions of the biochemical analysis unit with the 
radioactive labeling substance and recording radiation 
data therein, superposing a stimulable phosphor sheet 

20 on the thus prepared biochemical analysis unit, and ex- 
posing the plurality of stimulable phosphor layer regions 
formed in the support of the stimulable phosphor sheet 
to the radioactive labeling substance selectively con- 
tained in the plurality of absorptive regions of the bio- 

25 chemical analysis unit, electron beams (p rays) released 
from the radioactive labeling substance contained in:the 
individual absorptive regions of the biochemical analy- 
sis unit can be effectively prevented from entering stim- 
ulable phosphor layer regions other than the stimulable 

30 phosphor layer region to be exposed to electron beams 
([3 rays) released from the radioactive labeling sub- 
stance contained in the absorptive region. Therefore, it 
is possible to produce biochemical analysis data having 
an excellent quantitative characteristic with high resolu- 

35 tjon by scanning the plurality of thus exposed stimulable 
phosphor layer regions with a stimulating ray and pho- 
toelectrically detecting stimulated emission released 
from the plurality of stimulable phosphor layer regions. 
[001 5] According to another application of the present 

40 invention, since the plurality of stimulable phosphor lay- 
er regions are formed to be spaced apart from each oth- 
er in the support of the stimulable phosphor sheet in sub- 
stantially the same pattern as that of the plurality of ab- 
sorptive regions formed in the substrate of the biochem- 

45 icat analysis unit, in the case of spotting a solution con- 
taining specific binding substances whose sequence, 
base length, composition and the like are known onto 
the plurality of absorptive regions of the biochemical 
analysis unit, thereby absorbing the specific binding 

50 substances in the plurality of absorptive regions, specif- 
ically binding the specific binding substances absorbed 
in the plurality of absorptive regions with a substance 
derived from a living organism and labeled with a labe- 
ling substance which generates chemiluminescence 

55 emission when it contacts a chemiluminescent sub- 
strate by means of hybridization or the like, thereby se- 
lective labeling the plurality of absorptive regions of the 
biochemical analysis unit with the labeling substance 
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which generates chemiluminescence emission when it 
contacts a chemi luminescent substrate and recording 
chemiluminescence data therein, bringing the thus pre- 
pared biochemical analysis unit into contact with a 
chemiluminescent substrate, thereby causing the plu- 
rality of absorptive regions of the biochemical analysis 
unit to release chemiluminescence emission, superpos- 
ing a stirnulable phosphor sheet on the biochemical 
analysis unit releasing chemiluminescence emission, 
and exposing the plurality of stirnulable phosphor layer 
regions formed in the support of the stirnulable phosphor 
sheet to the chomiluminescence emission selectively 
released from the plurality of absorptive regions of the 
biochemical analysis unit, chemiluminescence emis- 
sion released from the individual absorptive regions of 
the biochemical analysis unit can be effectively prevent- 
ed from entering stirnulable phosphor layer regions oth- 
er than the stirnulable phosphor layer region to be ex- 
posed to chemiluminescence emission released from 
the absorptive region. Therefore, it is possible to pro- 
duce biochemical analysis data having an excellent 
quantitative characteristic with high resolution by scan- 
ning the plurality of thus exposed stirnulable phosphor 
layer regions with a stimulating ray and photoelectricaily 
detecting stimulated emission released from the plural- 
ity of stirnulable phosphor layer regions. 
[0016] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with the plurality of absorptive regions in a regular pat- 
tern. 

[0017] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 
port of the stirnulable phosphor sheet is formed with at 
least two positioning through-holes at positions corre- 
sponding to those of the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit. 

[0018] According to this preferred aspect of the 
present invention, since the substrate of the biochemical 
analysis unit is formed with at least two positioning 
through-holes and the support of the stirnulable phos- 
phor sheet is formed with at least two positioning 
through-holes at positions corresponding to those of the 
at least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit, the biochemical 
analysis unit and the stirnulable phosphor sheet can be 
positioned in a desired manner by forming at least two 
erect positioning pins on the substrate of an exposure 
device at positions corresponding to the at least two po- 
sitioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stirnulable 
phosphor sheet, inserting the at least two positioning 
pins into the at least two positioning through-holes 
formed in the substrate of the biochemical analysis unit 
and the at least two positioning through-holes formed in 
the support of the stirnulable phosphor sheet and super- 



posing the biochemical analysis unit and the stirnulable 
phosphor sheet and, therefore, the plurality of stirnula- 
ble phosphor layer regions formed in the support of the 
stirnulable phosphor sheet can be exposed to a radio- 
5 active labeling substance selectively contained in the 
plurality of absorptive regions of the biochemical analy- 
sis unit in a desired manner. 

[0019] Further, according to this preferred aspect of 
the present invention, since the substrate of the bio- 
10 chemical analysis unit is formed with at least two posi- 
tioning through-holes and the support of the stirnulable 
phosphor sheet is formed with at least two positioning 
through-holes at positions corresponding to those of the 
at least two positioning through-holes formed in the sub- 
15 strate of the biochemical analysis unit, the biochemical 
analysis unit and the stirnulable phosphor sheet can be 
positioned in a desired manner by forming at least two 
erect positioning pins on the substrate of an exposure 
device at positions corresponding to the at least two po- 
20 sitioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stirnulable 
phosphor sheet, inserting the at least two positioning 
pins into the at least two positioning through-holes 
25 formed in the substrate of the biochemical analysis unit 
and the at least two positioning through-holes formed in 
the support of the stirnulable phosphor sheet and super- 
posing the biochemical analysis unit and the stirnulable 
phosphor sheet and, therefore, the plurality of stimula- 
te* ble phosphor layer regions formed in the support of the 
stirnulable phosphor sheet can be exposed to chemilu- 
minescence emission released from the plurality of ab- 
sorptive regions of the biochemical analysis unit in a de- 
sired manner. 

35 [0020] Furthermore ) according to this preferred as- 
pect of the present invention, since the substrate of the 
biochemical analysis unit is formed with at least two po- 
sitioning through-holes and the support of the stirnulable 
phosphor sheet is formed with at least two positioning 

40 through-holes at positions corresponding to those of the 
at least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit, the biochemical 
analysis unit and the stirnulable phosphor sheet can be 
positioned in a desired manner by providing a light emit- 

45 ting means and a light receiving means in an exposure 
device, superposing the biochemical analysis unit and 
the stirnulable phosphor sheet, setting them in the ex- 
posure device and detecting light emitted from the light 
emitting means and transmitted through the at least two 

50 positioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ingthrough-holes formed in thesupport of the stirnulable 
phosphor sheet and, therefore, the plurality of stirnula- 
ble phosphor layer regions formed in the support of the 

55 stirnulable phosphor sheet can be exposed to a radio- 
active labeling substance selectively contained in the 
plurality of absorptive regions of the biochemical analy- 
sis unit in a desired manner. 



6 
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[0021 ] Moreover, according to this preferred aspect of 
the present invention, since the substrate of the bio- 
chemical analysis unit is formed with at least two posi- 
tioning through-holes and the support of the stimulable 
phosphor sheet is formed with at least two positioning 
Ihrough-holes at positions corresponding to those of the 
at least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit, the biochemical 
analysis unit and the stimulable phosphor sheet can be 
positioned in a desired manner by providing a light emit- 
ting means and a light receiving means in an exposure 
device, superposing the biochemical analysis unit and 
the stimulable phosphor sheet, setting them in the ex- 
posure device and detecting light emitted from the light 
emitting means and transmitted through the at least two 
positioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stimulable 
phosphor sheet and, therefore, the plurality of stimula- 
ble phosphor layer regions formed in the support of the 
stimulable phosphor sheet can be exposed to chemilu- 
minescence emission released from the plurality of ab- 
sorptive regions of the biochemical analysis unit in a de- 
sired manner. 

[0022] Further, according to this preferred aspect of 
the present invention, since the substrate of the bio- 
chemical analysis unit is formed with at least two posi- 
tioning through-holes and the support of the stimulable 
phosphor sheet is formed with at least two positioning 
through-holes at positions corresponding to those of the 
at least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit, the biochemical 
analysis unit and the stimulable phosphor sheet can be 
positioned in a desired manner by setting one of the bi- 
ochemical analysis unit and the stimulable phosphor 
sheet on the substrate of an exposure device, producing 
an image of the at least two positioning through-holes 
formed in the one of the biochemical analysis unit and 
the stimulable phosphor sheet using an imaging device, 
storing data corresponding to the image in a memory, 
superposing the other one of the biochemical analysis 
unit and the stimulable phosphor sheet on the surface 
of the one of the biochemical analysis unit and the stim- 
ulable phosphor sheet, producing an image of the at 
least two positioning through-holes formed in the other 
one of the biochemical analysis unit and the stimulable 
phosphor sheet using an imaging device, comparing the 
thus produced image with the image of the at least two 
positioning through-holes formed in the one of the bio- 
chemical analysis unit and the stimulable phosphor 
sheet based on the data stored in the memory, and mov- 
ing the other one of the biochemical analysis unit and 
the stimulable phosphor sheet so that the at least two 
positioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stimulable 
phosphor sheet coincide with each other in images and, 
therefore, the plurality of stimulable phosphor layer re- 
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gions formed in the support of the stimulable phosphor 
sheet can be exposed to a radioactive labeling sub- 
stance selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit in a desired 
5 manner. 

[0023] Furthermore, according to this preferred as- 
pect of the present invention, since the substrate of the 
biochemical analysis unit is formed with at least two po- 
sitioning through-holes and the support of the stimulable 

10 phosphor sheet is formed with at least two positioning 
through-holes at positions corresponding to those of the 
at leasttwo positioning through-holes formed in the sub- 
strate of the biochemical analysis unit, the biochemical 
analysis unit and the stimulable phosphor sheet can be 

15 positioned in a desired manner by setting one of the bi- 
ochemical analysis unit and the stimulable phosphor 
sheet on the substrate of an exposure device, producing 
an image of the at least two positioning through-holes 
formed in the one of the biochemical analysis unit and 

20 the stimulable phosphor sheet using an imaging device, 
storing data corresponding to the image in a memory, 
superposing the other one of the biochemical analysis 
unit and the stimulable phosphor sheet on the surface 
of the one of the biochemical analysis unit and the stim- 

25 ulable phosphor sheet, producing an image of the at 
least two positioning through-holes formed in the other 
one of the biochemical analysis unit and the stimulable 
phosphorsheet using an imaging device, comparing the 
thus produced image with the image of the at least two 

30 positioning through-holes formed in the one of the bio- 
chemical analysis unit and the stimulable phosphor 
sheet based on the data stored in the memory, and mov- 
ing the other one of the biochemical analysis unit and 
the stimulable phosphor sheet so that the at least two 

35 positioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes formed inthesupport of thestimulable 
phosphor sheet coincide with each other in images and, 
therefore, the plurality of stimulable phosphor layer re- 

40 gjons formed in the support of the stimulable phosphor 
sheet can be exposed to chemiluminescence emission 
released from the plurality of absorptive regions of the 
biochemical analysis unit in a desired manner. 
[0024] In a preferred aspect of the present invention, 

45 the substrate of the biochemical analysis unit is formed 
with at least two positioning notches and the support of 
the stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 
those of the at least two positioning notches formed in 

50 the substrate of the biochemical analysis unit. 

[0025] According to this preferred aspect of the 
present invention, since the substrate of the biochemical 
analysis unit is formed with at least two positioning 
notches and the support of the stimulable phosphor 

55 sheet is formed with at least two positioning notches at 
positions corresponding to those of the at least two po- 
sitioning notches formed in the substrate of the bio- 
chemical analysis unit, the biochemical analysis unit 
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and the stimulabie phosphor sheet can be positioned in 
a desired manner by forming at least two erect position- 
ing pins on the substrate of an exposure device at po- 
sitions corresponding to the at least two positioning 
notches formed in the substrate of the biochemical anal- 
ysis unit and the at least two positioning notches formed 
in the supporL of the stimulabie phosphor sheet, insert- 
ing the at least two positioning pins into the at least two 
positioning notches formed in the substrate o' the bio- 
chemical analysis unit and the at least two positioning 
notches formed in the support of the stimulabie phos- 
phor sheet and superposing the biochemical analysis 
unit and the stimulabie phosphor sheet and, therefore, 
the plurality of stimulabie phosphor layer regions formed 
in the support of the stimulabie phosphor sheet can be 
exposed to a radioactive labeling substance selectively 
contained in the plurality of absorptive regions of the bi- 
ochemical analysis unit in a desired manner. 
[0026] Further according to this preferred aspect of 
the present invention, since the substrate of the bio- 
chemical analysis unit is formed with at least two posi- 
tioning notches and the support of the stimulabie phos- 
phor sheet is formed with at least two positioning notch- 
es at positions corresponding to those of the at least two 
positioning notches formed in the substrate of the bio- 
chemical analysis unit, the biochemical analysis unit 
and the stimulabie phosphor sheet can be positioned in 
a desired manner by forming at least two erect position- 
ing pins on the substrate of an exposure device at po- 
sitions corresponding to the at least two positioning 
notches formed in the substrate of the biochemical anal- 
ysis unit and the at least two positioning notches formed 
in the support of the stimulabie phosphor sheet, insert- 
ing the at least two positioning pins into the at least two 
positioning notches formed in the substrate of the bio- 
chemical analysis unit and the at least two positioning 
notches formed in the support of the stimulabie phos- 
phor sheet and superposing the biochemical analysis 
unit and the stimulabie phosphor sheet and, therefore, 
the plurality of stimulabie phosphor layer regions formed 
in the support of the stimulabie phosphor sheet can be 
exposed to chemiluminescence emission released from 
the plurality of absorptive regions of the biochemical 
analysis unit in a desired manner. 
[0027] Furthermore, according to this preferred as- 
pect of the present invention, since the substrate of the 
biochemical analysis unit is formed with at least two po- 
sitioning notches and the support of the stimulabie phos- 
phor sheet is formed with at least two positioning notch- 
es at positions corresponding to those of the at least two 
positioning notches formed in the substrate of the bio- 
chemical analysis unit, the biochemical analysis unit 
and the stimulabie phosphor sheet can be positioned in 
a desired manner by providing a light emitting means 
and a light receiving means in an exposure device, su- 
perposing the biochemical analysis unit and the stimu- 
labie phosphor sheet, setting them in the exposure de- 
vice and detecting light emitted from the light emitting 



means and transmitted through the at least two position- 
ing notches formed in the substrate of the biochemical 
analysis unit and the at least two positioning notches 
formed in the support of the stimulabie phosphor sheet 

5 and, therefore, the plurality of stimulabie phosphor layer 
regions formed in the support of the stimulabie phosphor 
sheet can be exposed to a radioactive labeling sub- 
stance selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit in a desired 

10 manner. 

[0028] Moreover, according to this preferred aspect of 
the present invention, since the substrate of the bio- 
chemical analysis unit is formed with at least two posi- 
tioning notches and the support of the stimulabie phos- 

15 phor sheet is formed with at least two positioning notch- 
es at positions corresponding to those of the at least two 
positioning notches formed in the substrate of the bio- 
chemical analysis unit, the biochemical analysis unit 
and the stimulabie phosphor sheet can be positioned in 

20 a desired manner by providing a light emitting means 
and a light receiving means in an exposure device, su- 
perposing the biochemical analysis unit and the stimu- 
labie phosphor sheet setting them in the exposure de- 
vice and detecting light emitted from the light emitting 

25 means and transmitted through the at least two position- 
ing notches formed in the substrate of the biochemical 
analysis unit and the at least two positioning notches 
formed in the support of the stimulabie phosphor sheet 
and, therefore, the plurality of stimulabie phosphor layer 

30 regions formed in the support of the stimulabie phosphor 
sheet can be exposed to chemiluminescence emission 
released from the plurality of absorptive regions of the 
biochemical analysis unit in a desired manner. 
[0029] Further, according to this preferred aspect of 

35 the present invention, since the substrate of the bio- 
chemical analysis unit is formed with at least two posi- 
tioning notches and the support of the stimulabie phos- 
phor sheet is formed with at least two positioning notch- 
es at positions corresponding to those of the at least two 

40 positioning notches formed in the substrate of the bio- 
chemical analysis unit, the biochemical analysis unit 
and the stimulabie phosphor sheet can be positioned in 
a desired manner by setting one of the biochemical anal- 
ysis unit and the stimulabie phosphor sheet on the sub- 

45 strate of an exposure device, producing an image of the 
at least two positioning notches formed in the one of the 
biochemical analysis unit and the stimulabie phosphor 
sheet using an imaging device, storing data correspond- 
ing to the image in a memory, superposing the other one 

50 of the biochemical analysis unit and the stimulabtephos- 
phor sheet on the surface of the one of the biochemical 
analysis unit and the stimulabie phosphor sheet, pro- 
ducing an image of the at least two positioning notches 
formed in the other one of the biochemical analysis unit 

55 and the stimulabie phosphor sheet using an imaging de- 
vice, comparing the thus produced image with the image 
of the at least two positioning notches formed in the one 
of the biochemical analysis unit and the stimulabie phos- 
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phor sheet based on the data stored in the memory, and 
moving the other one of the biochemical analysis unit 
and the stimulable phosphor sheet so that the at least 
two positioning notches formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing notches formed in the support of the stimulable 
phosphor sheet coincide with each other in images and, 
therefore, the plurality of stimulable phosphor iayer re- 
gions formed in the support of the stimulable phosphor 
sheet can be exposed to a radioactive labeling sub- 
stance selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit in a desired 
manner. 

[0030] Furthermore, according to this preferred as- 
pect of the present invention, since the substrate of the 
biochemical analysis unit is formed with at least two po- 
sitioning notches and the support of the stimulable phos- 
phor sheet is formed with at least two positioning notch- 
es at positions corresponding to those of the at least two 
positioning notches formed in the substrate of the bio- 
chemical analysis unit, the biochemical analysis unit 
and the stimulable phosphor sheet can be positioned in 
a desired manner by setting one of the biochemical anal- 
ysis unit and the stimulable phosphorsheet on the sub- 
strate of an exposure device, producing an image of the 
at least two positioning notches formed in the one of the 
biochemical analysis unit and the stimulable phosphor 
sheet using an imaging device, storing data correspond- 
ing to the image in a memory, superposing the other one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet on the surface of the one of the biochemical 
analysis unit and the stimulable phosphor sheet, pro- 
ducing an image of the at least two positioning notches 
formed in the other one of the biochemical analysis unit 
and the stimulable phosphorsheet using an imaging de- 
vice, comparing thethus produced image with the image 
of the at least two positioning notches formed in the one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet based on the data stored in the memory, and 
moving the other one of the biochemical analysis unit 
and the stimulable phosphor sheet so that the at least 
two positioning notches formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing notches formed in the support of the stimulable 
phosphor sheet coincide with each other in images and, 
therefore, the plurality of stimulable phosphor layer re- 
gions formed in the support of the stimulable phosphor 
sheet can be exposed to chemiluminescence emission 
released from the plurality of absorptive regions of the 
biochemical analysis unit in a desired manner. 
[0031] In a preferred aspect of the present invention, 
at least one positioning convex portion is formed on the 
surface of the substrate of the biochemical analysis unit 
and at least one positioning recess having a comple- 
mentary shape to that of the at least one position ing con- 
vex portion is formed on the surface of the support of 
the stimulable phosphor sheet at a position correspond- 
ing to that of the at least one positioning convex portion. 



[0032] According to this preferred aspect of the 
present invention, since at least one positioning convex 
portion is formed on the surface of the substrate of the 
biochemical analysis unit and at least one positioning 

5 recess having a complementary shape to that of the at 
least one positioning convex portion is formed on the 
surface of the support of the stimulable phosphorsheet 
at a position corresponding to that of the at least one 
positioning convex portion, the biochemical analysis 

10 unit and the stimulable phosphor sheet can be posi- 
tioned in a desired manner by fitting the at least one po- 
sitioning convex portion formed on the surface of the 
substrate of the biochemical analysis unit into the at 
least one positioning recess formed on the surface of 

is the support of the stimulable phosphorsheet and, there- 
fore, the plurality of stimulable phosphor layer regions 
formed in the support of the stimulable phosphor sheet 
can be exposed to a radioactive labeling substance se- 
lectively contained in the plurality of absorptive regions 

20 of the biochemical analysis unit in a desired manner. 
[0033] Furthermore, according to this preferred as- 
pect of the present invention, since at least one posi- 
tioning convex portion is formed on the surface of the 
substrate of the biochemical analysis unit and at least 

25 one positioning recess having a complementary shape 
to that of the at least one positioning convex portion is 
formed on the surface of the support of the stimulable 
phosphor sheet at a position corresponding to that of 
the at least one positioning convex portion, the biochem- 

30 jcal analysis unit and the stimulable phosphor sheet can 
be positioned in a desired manner by fitting the at least 
one positioning convex portion formed on the surface of 
the substrate of the biochemical analysis unit into the at 
least one positioning recess formed on the surface of 

35 the support of the stimulable phosphor sheet and, there- 
fore, the plurality of stimulable phosphor layer regions 
formed in the support of the stimulable phosphor sheet 
can be exposed to chemiluminescence emission re- 
leased from the plurality of absorptive regions of the bi- 

40 ochemical analysis unit in a desired manner. 

[0034] In a preferred aspect of the present invention, 
at least one positioning recess is formed on the surface 
of the substrate of the biochemical analysis unit and at 
least one positioning convex portion having a comple- 

45 mentary shape to that of the at least one positioning re- 
cess is formed on the surface of the support of the stim- 
ulable phosphor sheet at a position corresponding to 
that of the at least one positioning recess. 
[0035] According to this preferred aspect of the 

50 present invention, since at least one positioning recess 
is formed on the surface of the substrate of the biochem- 
ical analysis unit and at least one positioning convex 
portion having a complementary shape to that of the at 
least one positioning recess is formed on the surface of 

55 the support of the stimulable phosphor sheet at a posi- 
tion corresponding to that of the at least one positioning 
recess, the biochemical analysis unit and the stimulable 
phosphor sheet can be positioned in a desired manner 
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by fitting the at least one positioning convex portion 
formed on the surface of the support of the stimulable 
phosphor sheet into the at least one positioning recess 
formed on the surface of the substrate of the biochem- 
ical analysis unit and, therefore, the plurality of stimula- s 
ble phosphor layer regions formed in the support of the 
stimulable phosphor sheet can be exposed to a radio- 
active labeling substance selectively contained in the 
plurality of absorptive regions of the biochemical analy- 
sis unit in a desired manner. 10 
[0036] Further, according to this preferred aspect of 
the present invention, since at least one positioning re- 
cess is formed on the surface of the substrate of the bi- 
ochemical analysis unit and at least one positioning con- 
vex portion having a complementary shape to that of the 15 
at least one positioning recess is formed on the surface 
of the support of the stimulable phosphor sheet at a po- 
sition corresponding to that of the at least one position- 
ing recess, the biochemical analysis unit and the stim- 
ulable phosphor sheet can be positioned in a desired 20 
manner by fitting the at least one positioning convex por- 
tion formed on the surface of the support of the stimu- 
lable phosphor sheet into the at least one positioning 
recess formed on the surface of the substrate of the bi- 
ochemical analysis unit and, therefore, the plurality of 25 
stimulable phosphor layer regions formed in the support 
of the stimulable phosphor sheet can be exposed to 
chemiluminescence emission released from the plural- 
ity of absorptive regions of the biochemical analysis unit 
in a desired manner, 30 
[0037] In a preferred aspect of the present invention, 
the plurality of absorptive regions are formed in the sub- 
strate of the biochemical analysis unit in a predeter- 
mined positional relationship to a first reference edge of 
the substrate of the biochemical analysis unit and a sec- 35 
ond reference edge of the substrate of the biochemical 
analysis unit perpendicular to the first reference edge 
and the plurality of stimulable phosphor layer regions 
are formed in the support of the stimuiable phosphor 
sheet in a predetermined positional relationship to a first 40 
reference edge of the support of the stimulable phos- 
phor sheet corresponding to the first reference edge of 
the substrate of the biochemical analysis unit and a sec- 
ond reference edge of the support of the stimulable 
phosphor sheet corresponding to the substrate of the 45 
biochemical analysis unit. 

[0038] According to this preferred aspect of the 
present invention, since the plurality of absorptive re- 
gions are formed in the substrate of the biochemical 
analysis unit in a predetermined positional relationship so 
to a first reference edge of the substrate of the biochem- 
ical analysis unit and a second reference edge of the 
substrate of the biochemical analysis unit perpendicular 
to the first reference edge and the plurality of stimulable 
phosphor layer regions are formed in the support of the 55 
stimulable phosphor sheet in a predetermined positional 
relationship to a first reference edge of the support of 
the stimulable phosphor sheet corresponding to the first 



reference edge of the substrate of the biochemical anal- 
ysis unit and a second reference edge of the support of 
the stimulable phosphor sheet corresponding to the 
substrate of the biochemical analysis unit, the biochem- 
ical analysis unit and the stimulable phosphor sheet can 
be positioned in a desired manner by superposing the 
biochemical analysis unit and the stimuiable phosphor 
sheet so that the first reference edge of the substrate of 
the biochemical analysis unit and the first reference 
edge of the support of the stimulable phosphor sheet 
align with one of two erect reference pins formed on the 
support of an exposure device and that the second ref- 
erence edge of the substrate of the biochemical analysis 
unit and the second reference edge of the support of the 
stimulable phosphor sheet align with the other one of 
the two erect reference pins formed on the support of 
the exposure device and, therefore, the plurality of stim- 
ulable phosphor layer regions formed in the support of 
the stimulable phosphor sheet can be exposed to a ra- 
dioactive labeling substance selectively contained in the 
plurality of absorptive regions of the biochemical analy- 
sis unit in a desired manner. 

[0039] Further, according to this preferred aspect of 
the present invention, since the plurality of absorptive 
regions are formed in the substrate of the biochemical 
analysis unit in a predetermined positional relationship 
to a first reference edge of the substrate of the biochem- 
ical analysis unit and a second reference edge of the 
substrate of the biochemical analysis unit perpendicular 
to the first reference edge and the plurality of stimulable 
phosphor layer regions are formed in the support of the 
stimulable phosphor sheet in a predetermined positional 
relationship to a first reference edge of the support of 
the stimulable phosphor sheet corresponding to the first 
reference edge of the substrate of the biochemical anal- 
ysis unit and a second reference edge of the support of 
the stimulable phosphor sheet corresponding to the 
substrate of the biochemical analysis unit, the biochem- 
ical analysis unit and the stimulable phosphor sheet can 
be positioned in a desired manner by superposing the 
biochemical analysis unit and the stimulable phosphor 
sheet so that the first reference edge of the substrate of 
the biochemical analysis unit and the first reference 
edge of the support of the stimulable phosphor sheet 
align with one of two erect reference pins formed on the 
support of an exposure device and that the second ref- 
erence edge of the substrate of the biochemical analysis 
unit and the second reference edge of the support of the 
stimulable phosphor sheet align with the other one of 
the two erect reference pins formed on the support of 
the exposure device and, therefore, the plurality of stim- 
ulable phosphor layer regions formed in the support of 
the stimulable phosphor sheet can be exposed to 
chemiluminescence emission released from the plural- 
ity of absorptive regions of the biochemical analysis unit 
in a desired manner. 

[0040] In a preferred aspect of the present invention, 
the plurality of absorptive regions are formed by charg- 
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ing an absorptive material in a plurality of holes formed 
in the substrate of the biochemical analysis unit. 
[0041] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed 
by charging an absorptive material in a plurality of s 
through-holes formed in the substrate of the biochemi- 
cal analysis unit. 

[0042] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed 
by embedding an absorptive material in a plurality of 10 
through-holes formed in the substrate of the biochemi- 
cal analysis unit. 

[0043] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed 
by pressing an absorptive membrane containing an ab- 15 
sorptive material into a plurality of through-holes formed 
in the substrate of the biochemical analysis unit. 
[0044] According to this preferred aspect of the 
present invention, since the plurality of absorptive re- 
gions can be formed only by pressing an absorptive 20 
membrane containing an absorptive material into a plu- 
rality of through-holes formed in the substrate of the bi- 
ochemical analysis unit, it is possible to extremely easily 
produce a biochemical analysis unit formed with a plu- 
rality of absorptive regions spaced apart from each oth- 25 
er. 

[0045] In another preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed 
by charging an absorptive material in a plurality of re- 
cesses formed in the substrate of the biochemical anal- 30 
ysis unit. 

[0046] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed 
by embedding an absorptive material in a plurality of re- 
cesses formed in the substrate of the biochemical anal- 35 
ysis unit. 

[0047] In a preferred aspect of the present invention, 
the plurality of stimulable phosphor layer regions are 
formed by charging stimulable phosphor in a plurality of 
holes formed in the support of the stimulable phosphor *o 
sheet. 

[0048] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed by charging stimulable phosphor in a 
plurality of through-holes formed in the support of the 45 
stimulable phosphor sheet. 

[0049] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed by pressing a stimulable phosphor 
membrane containing stimulable phosphor and a binder so 
into a plurality of through-holes formed in the support of 
the stimulable phosphor sheet. 

[0050] According to this preferred aspect of the 
present invention, since the plurality of stimulable phos- 
phor layer regions can be formed only by pressing a 55 
stimulable phosphor membrane containing stimulable 
phosphor and a binder into a plurality of through-holes 
formed in the support of the stimulable phosphor sheet, 



it is possible to extremely easily produce a stimulable 
phosphor sheet formed with a plurality of stimulable 
phosphor layer regions spaced apart from each other. 
[0051] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed by embedding stimulable phosphor in 
a plurality of through-holes formed in the support of the 
stimulable phosphor sheet. 

[0052] In another preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed by charging stimulable phosphor in a 
plurality of recesses formed in the support of the stimu- 
lable phosphor sheet. 

[0053] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed by embedding stimulable phosphor in 
a plurality of recesses formed in the support of the stim- 
ulable phosphor sheet. 

[0054] In a further preferred aspect of the present in- 
vention, the at leasttwo positioningthrough-holes of the 
biochemical analysis unit are formed by through-holes 
in which no absorptive material is charged among the 
plurality of through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes of the stimulable phosphor sheet are 
formed by through-holes formed at positions corre- 
sponding to the at least two positioning through-holes 
of the biochemical analysis unit and in which no stimu- 
lable phosphor is charged among the plurality of 
through-holes formed in the support of the stimulable 
phosphor sheet. 

[0055] According to this preferred aspect of the 
present invention, since the at least two positioning 
through-holes of the biochemical analysis unit are 
formed by through-holes in which no absorptive material 
is charged among the plurality of through-holes formed 
in the substrate of the biochemicaf analysis unit and the 
at least two positioning through-holes are formed by 
through-holes formed at positions corresponding to the 
at leasttwo positioning through-holes of the biochemical 
analysis unit and in which no stimulable phosphor is 
charged among the plurality of through-holes formed in 
the support of the stimulable phosphor sheet, the bio- 
chemical analysis unit and the stimulable phosphor 
sheet can be positioned in a desired manner by forming 
at least two erect positioning pins on the substrate of an 
exposure device at positions corresponding to the at 
least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit and the at least 
two positioning through-holes formed in the support of 
the stimulable phosphor sheet, inserting the at least two 
positioning pins into the at leasttwo positioningthrough- 
holes formed in the substrate of the biochemical analy- 
sis unit and the at least two positioning through-holes 
formed in the support of the stimulable phosphor sheet 
and superposing the biochemical analysis unit and the 
stimulable phosphor sheet and, therefore, the plurality 
of stimulable phosphor layer regions formed in the sup- 
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port of the stimulable phosphor sheet can be exposed 
to a radioactive labeling substance selectively con- 
tained in the plurality of absorptive regions of the bio- 
chemical analysis unit in a desired manner. 
[0056] Further, according to this preferred aspect of 5 
the present invention, since the at least two positioning 
through-holes of the biochemical analysts unit are 
formed by through-holes in which no absorptive material 
is charged among the plurality of through-holes formed 
in the substrate of the biochemical analysis unit and the io 
at least two positioning through-holes are formed by 
through-holes formed at positions corresponding to the 
at least two positioningthrough-holes of the biochemical 
analysis unit and in which no stimulable phosphor is 
charged among the plurality of through-holes formed in 15 
the support of the stimulable phosphor sheet, the bio- 
chemical analysis unit and the stimulable phosphor 
sheet can be positioned in a desired manner by forming 
at least two erect positioning pins on the substrate of an 
exposure device at positions corresponding to the at 20 
least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit and the at least 
two positioning through-holes formed in the support of 
the stimulable phosphor sheet, inserting the at least two 
positioning pins into the at least two positioning through- 25 
holes formed in the substrate of the biochemical analy- 
sis unit and the at least two positioning through-holes 
formed in the support of the stimulable phosphor sheet 
and superposing the biochemical analysis unit and the 
stimulable phosphor sheet and, therefore, the plurality 30 
of stimulable phosphor layer regions formed in the sup- 
port of the stimulable phosphor sheet can be exposed 
to chemiluminescence emission released from the plu- 
rality of absorptive regions of the biochemical analysis 
unit in a desired manner. 35 
[0057] Furthermore, according to this preferred as- 
pect of the present invention, since the at least two po- 
sitioning through-holes of the biochemical analysis unit 
are formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 40 
formed in the substrate of the biochemical analysis unit 
and the at least two positioning through-holes are 
formed by through-holes formed at positions corre- 
sponding to the at least two positioning through-holes 
of the biochemical analysis unit and in which no stimu- 45 
lable phosphor is charged among the plurality of 
through-holes formed in the support of the stimulable 
phosphor sheet, the biochemical analysis unit and the 
stimulable phosphor sheet can be positioned in a de- 
sired manner by providing a light emitting means and a 50 
light receiving means in an exposure device, superpos- 
ing the biochemical analysis unit and the stimulable 
phosphor sheet, setting them in the exposure device 
and detecting light emitted from the light emitting means 
and transmitted through the at least two positioning 55 
through-holes formed in the substrate of the biochemi- 
cal analysis unit and the at least two positioning through- 
holes formed in the support of the stimulable phosphor 



sheet and, therefore, the plurality of stimulable phos- 
phor layer regions formed in the support of the stimula- 
ble phosphor sheet can be exposed to a radioactive la- 
beling substance selectively contained in the plurality of 
absorptive regions of the biochemical analysis unit in a 
desired manner. 

[0058] Moreover, according to this preferred aspect of 
the present invention, since the at least two positioning 
through-holes of the biochemical analysis unit are 
formed by through-holes in which no absorptive material 
is charged among the plurality of through-holes formed 
in the substrate of the biochemical analysis unit and the 
at least two positioning through-holes are formed by 
through-holes formed at positions corresponding to the 
at leasttwo positioning through-holes of the biochemical 
analysis unit and in which no stimulable phosphor is 
charged among the plurality of through-holes formed in 
the support of the stimulable phosphor sheet, the bio- 
chemical analysis unit and the stimulable phosphor 
sheet can be positioned in a desired manner by provid- 
ing a light emitting means and a light receiving means 
in an exposure device, superposing the biochemical 
analysis unit and the stimulable phosphor sheet, setting 
them in the exposure device and detecting light emitted 
from the light emitting means and transmitted through 
the at least two positioning through-holes formed in the 
substrate of the biochemical analysis unit and the at 
least two positioning through-holes formed in the sup- 
port of the stimulable phosphor sheet and, therefore, the 
plurality of stimulable phosphor layer regions formed in 
the support of the stimulable phosphor sheet can be ex- 
posed to chemiluminescence emission released from 
the plurality of absorptive regions of the biochemical 
analysis unit in a desired manner. 
[0059] Further, according to this preferred aspect of 
the present invention, since the at least two positioning 
through-holes of the biochemical analysis unit are 
formed by through-holes in which no absorptive material 
is charged among the plurality of through-holes formed 
in the substrate of the biochemical analysis unit and the 
at least two positioning through-holes are formed by 
through-holes formed at positions corresponding to the 
at least two positioning through-holes of the biochemical 
analysis unit and in which no stimulable phosphor is 
charged among the plurality of through-holes formed in 
the support of the stimulable phosphor sheet, the bio- 
chemical analysis unit and the stimulable phosphor 
sheet can be positioned in a desired manner by setting 
one of the biochemical analysis unit and the stimulable 
phosphor sheet on the substrate of an exposure device, 
producing an image of the at least two positioning 
through-holes formed in the one of the biochemical anal- 
ysis unit and the stimulable phosphorsheet using an im- 
aging device, storing data corresponding to the image 
in a memory, superposing the other one of the biochem- 
ical analysis unit and the stimulable phosphorsheet on 
the surface of the one of the biochemical analysis unit 
and the stimulable phosphorsheet, producing an image 
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of the at least two positioning through-holes formed in 
the other one of the biochemical analysis unit and the 
stimulable phosphor sheet using an imaging device, 
comparing the thus produced image with the image of 
the at least two positioning through-holes formed in the s 
one of the biochemical analysis unit and the stimulable 
phosphorsheet based on the data stored in the memory, 
and moving the other one of the biochemical analysis 
unit and the stimulable phosphor sheet so that the at 
least two positioning through-holes formed in the sub- io 
stratc of the biochemical analysis unit and the at least 
two positioning through-holes formed in the support of 
the stimulable phosphor sheet coincide with each other 
in images and, therefore, the plurality of stimulable 
phosphor layer regions formed in the support of thestim- 15 
ulable phosphor sheet can be exposed to a radioactive 
labeling substance selectively contained in the plurality 
of absorptive regions of the biochemical analysis unit in 
a desired manner. 

[0060] Furthermore, according to this preferred as- 20 
pect of the present invention, since the at least two po- 
sitioning through-holes of the biochemical analysis unit 
are formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 
formed in the substrate of the biochemical analysis unit 25 
and the at least two positioning through-holes are 
formed by through-holes formed at positions corre- 
sponding to the at least two positioning through-holes 
of the biochemical analysis unit and in which no stimu- 
lable phosphor is charged among the plurality of 30 
through-holes formed in the support of the stimulable 
phosphor sheet, the biochemical analysis unit and the 
stimulable phosphor sheet can be positioned in a de- 
sired manner by setting one of the biochemical analysis 
unit and the stimulable phosphorsheet on the substrate 35 
of an exposure device, producing an image of the at 
least two positioning through-holes formed in the one of 
the biochemical analysis unit and the stimulable phos- 
phor sheet using an imaging device, storing data corre- 
sponding to the image in a memory, superposing the 40 
other one of the biochemical analysis unit and the stim- 
ulable phosphor sheet on the surface of the one of the 
biochemical analysis unit and the stimulable phosphor 
sheet, producing an image of the at least two positioning 
through-holes formed in the other one of the biochemi- 45 
cal analysis unit and the stimulable phosphor sheet us- 
ing an imaging device, comparing the thus produced im- 
age with the image of the at least two positioning 
through-holes formed in the one of the biochemical anal- 
ysis unit and the stimulable phosphor sheet based on so 
the data stored in the memory, and moving the other one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet so that the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the at least two positioning through-holes 55 
formed in the support of the stimulable phosphor sheet 
coincide with each other in images and, therefore, the 
plurality of stimulable phosphor layer regions formed in 



the support of the stimulable phosphor sheet can be ex- 
posed to chemiluminescence emission released from 
the plurality of absorptive regions of the biochemical 
analysis unit in a desired manner. 
[0061 ] The above and other objects of the present in- 
vention can be also accomplished by a method for ex- 
posing a stimulable phosphor sheet comprising the 
steps of superposing a biochemical analysis unit includ- 
ing a substrate capable of attenuating radiation energy 
and formed with a plurality of absorptive regions spaced 
apart from each other and selectively labeled with a ra- 
dioactive labeling substance and the stimulable phos- 
phor sheet including a support formed with a plurality of 
stimulable phosphor layer regions spaced apart from 
each other so that each of the plurality of absorptive re- 
gions of the biochemical analysis unit faces the corre- 
sponding stimulable layer region of the stimulable phos- 
phorsheet and exposing the plurality of stimulablephos- 
phor layer regions of the stimulable phosphor sheet to 
the radioactive labeling substance selectively contained 
in the plurality of absorptive regions of the biochemical 
analysis unit. 

[0062] According to the present invention, since the 
plurality of stimulable phosphor layer regions are formed 
to be spaced apart from each other in the support of the 
stimulable phosphor sheet in substantially the same pat- 
tern as that of the plurality of absorptive regions formed 
in the substrate of the biochemical analysis unit, in the 
case of spotting a solution containing specific binding 
substances whose sequence, base length, composition 
and the like are known onto the plurality of absorptive 
regions of the biochemical analysis unit, thereby ab- 
sorbing the specific binding substances in the plurality 
of absorptive regions, specifically binding the specific 
binding substances absorbed in the plurality of absorp- 
tive regions with a substance derived from a living or- 
ganism and labeled with a radioactive labeling sub- 
stance by means of hybridization or the like thereby se- 
lective labeling the plurality of absorptive regions of the 
biochemical analysis unit with the radioactive labeling 
substance and recording radiation data therein, super- 
posing a stimulable phosphor sheet on the thus pre- 
pared biochemical analysis unit, and exposing the plu- 
rality of stimulable phosphor layer regions formed in the 
support of the stimulable phosphor sheet to the radio- 
active labeling substance selectively contained in the 
plurality of absorptive regions of the biochemical analy- 
sis unit, electron beams (p rays) released from the radi- 
oactive labeling substance contained in the individual 
absorptive regions of the biochemical analysis unit can 
be effectively prevented from entering stimulable phos- 
phor layer regions other than the stimulable phosphor 
layer region to be exposed to electron beams (p rays) 
released from the radioactive labeling substance con- 
tained in the absorptive region. Therefore, it is possible 
to produce biochemical analysis data having an excel- 
lent quantitative characteristic with high resolution by 
scanning the plurality of thus exposed stimulable phos- 
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phor layer regions with a stimulating ray and photoelec- 
trical^ detecting stimulated emission released from the 
plurality of stimulable phosphor layer regions. 
[0063] The above and other objects of the present in- 
vention can be also accomplished by a method for ex- s 
posing a stimulable phosphor sheet comprising the 
steps of bringing a biochemical analysis unit including 
a substrate capable of attenuating light energy and 
formed with a plurality of absorptive regions spaced 
apart from each other and selectively labeled with a la- 10 
beling substance which generates chemiluminescence 
emission when it contacts a chemiluminescont sub- 
strate into contact with a chemiluminescent substrate, 
thereby causing the plurality of absorptive regions to se- 
lectively release chemiluminescence emission, super- 15 
posing the biochemical analysis unit releasing the 
chemiluminescence emission and the stimulable phos- 
phor sheet including a support formed with a plurality of 
stimulable phosphor layer regions spaced apart from 
each other so that each of the plurality of absorptive re- 20 
gions of the biochemical analysis unit faces the corre- 
sponding stimulable layer region of the stimulable phos- 
phor sheet and exposing the plurality of stimulable phos- 
phor layer regions of the stimulable phosphor sheet to 
the chemiluminescence emission selectively released 25 
from the plurality of absorptive regions of the biochem- 
ical analysis unit. 

[0064] According to the present invention, since the 
plurality of stimulable phosphor layer regions are formed 
to be spaced apart from each other in the support of the 30 
stimulable phosphor sheet in substantially the same pat- 
tern as that of the plurality of absorptive regions formed 
in the substrate of the biochemical analysis unit, in the 
case of spotting a solution containing specific binding 
substances whose sequence, base length, composition 35 
and the like are known onto the plurality of absorptive 
regions of the biochemical analysis unit, thereby ab- 
sorbing the specific binding substances in the plurality 
of absorptive regions, specifically binding the specific 
binding substances absorbed in the plurality of absorp- 40 
tive regions with a substance derived from a living or- 
ganism and labeled with a labeling substance which 
generates chemiluminescence emission when it con- 
tacts a chemiluminescent substrate by means of hybrid- 
ization or the like, thereby selective labeling the plurality 45 
of absorptive regions of the biochemical analysis unit 
with the labeling substance which generates chemilu- 
minescence emission when it contacts a chemilumines- 
cent substrate and recording chemiluminescence data 
therein, bringing the thus prepared biochemical analysis 50 
unit into contact with a chemiluminescent substrate, 
thereby causing the plurality of absorptive regions of the 
biochemical analysis unit to release chemilumines- 
cence emission, superposing a stimulable phosphor 
sheet on the biochemical analysis unit releasing chemi- 55 
luminescence emission, and exposing the plurality of 
stimulable phosphor layer regions formed in the support 
of the stimulable phosphor sheet to the chemilumines- 



cence emission selectively released from the plurality of 
absorptive regions of the biochemical analysis unit, 
chemiluminescence emission released from the individ- 
ual absorptive regions of the biochemical analysis unit 
can be effectively prevented from entering stimulable 
phosphor layer regions other than the stimulable phos- 
phor layer region to be exposed to chemiluminescence 
emission released from the absorptive region. There- 
fore, it is possible to produce biochemical analysis data 
having an excellent quantitative characteristic with high 
resolution by scanning the plurality of thus exposed 
stimulable phosphor layer regions with a stimulating ray 
and photoelectrical^ detecting stimulated emission re- 
leased from the plurality of stimulable phosphor layer 
regions. 

[0065] In the present invention, the case where a plu- 
rality of absorptive regions are selectively labeled with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemiluminescent 
substrate as termed herein includes the case where a 
plurality of absorptive regions are selectively labeled 
with a labeling substance which generates chemilumi- 
nescence emission when it contacts a chemilumines- 
cent substrate by selectively binding a substance de- 
rived from a living organism and labeled with a labeling 
substance which generates chemiluminescence emis- 
sion when it contacts a chemiluminescent substrate with 
specific binding substances contained in the plurality of 
absorptive regions and the case where a plurality of ab- 
sorptive regions are selectively labeled with a labeling 
substance which generates chemiluminescence emis- 
sion when it contacts a chemiluminescent substrate by 
selectively binding a substance derived from a living or- 
ganism and labeled with a hapten with specific binding 
substances contained in the plurality of absorptive, and 
binding an antibody for the hapten labeled with an en- 
zyme which generates chemiluminescence emission 
when it contacts a chemiluminescent substrate with the 
hapten by an antigen-antibody reaction. 
[0066] In the present invention, illustrative examples 
of the combination of hapten and antibody include dig- 
oxigenin and anti-digoxigenin antibody, theophylline 
and anti-theophylline antibody, fluorosein and anti-fluor- 
osein antibody, and the like. Further, the combination of 
biotin and avidin, antigen and antibody may be utilized 
instead of the combination of hapten and antibody. 
[0067] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 
port of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions corre- 
sponding to those of the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the method for exposing the stimulable 
phosphor sheet comprises the steps of superposing the 
biochemical analysis unit and the stimulable phosphor 
sheet so that at least two erect positioning pins formed 
on a substrate of an exposure device at positions cor- 
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responding to the at least two positioning through-holes 
formed in the substrate of the biochemical analysis unit 
and the at least two positioning through-holes formed in 
the support of the stimulable phosphor sheet are insert- 
ed intothe atleasttwo positioning through-holes formed s 
in the substrate or the biochemical analysis unit and the 
at least two positioning through-holes formed in the sup- 
port of the stimulable phosphor sheet, thereby position- 
ing the biochemical analysis unit and the stimulable 
phosphor sheet, and exposing the plurality of stimulable 10 
phosphor layer regions of thostimulable phosphor sheet 
to a radioactive labeling substrate selectively contained 
in the plurality of absorptive regions of the biochemical 
analysis unit. 

[0068] In a preferred aspect of the present invention, is 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 
port of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions corre- 
sponding to those of the at least two positioning through- 20 
holes formed in the substrate of the biochemical analy- 
sis unit and the method for exposing the stimulable 
phosphor sheet comprises the steps of superposing the 
biochemical analysis unit releasing chemiluminescence 
emission and the stimulable phosphor sheet so that at 25 
least two erect positioning pins formed on a substrate 
of an exposure device at positions corresponding to the 
at least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit and the at least 
two positioning through-holes formed in the support of 30 
the stimulable phosphor sheet are inserted into the at 
least two positioning through-holes formed in the sub- 
strate of the biochemical analysis unit and the at least 
two positioning through-holes formed in the support of 
the stimulable phosphor sheet, thereby positioning the 35 
biochemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to chemi- 
luminescence emission selectively released from the 
plurality of absorptive regions of the biochemical analy- *o 
sis unit. 

[0069] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 
port of the stimulable phosphor sheet is formed with at 45 
least two positioning through-holes at positions corre- 
sponding to those of the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the method for exposing the stimulable 
phosphor sheet comprises the steps of superposing the so 
biochemical analysis unit and the stimulable phosphor 
sheet, positioning the biochemical analysis unit and the 
stimulable phosphor sheet by detecting light emitted 
from a light emitting means and transmitted through the 
at leasttwo positioning through-holes formed in the sub- ss 
strate of the biochemical analysis unit and the at least 
two positioning through-holes formed in the support of 
the stimulable phosphor sheet with a light receiving 



means, and exposing the plurality of stimulable phos- 
phor layer regions of the stimulable phosphor sheet to 
a radioactive labeling substrate selectively contained in 
the plurality of absorptive regions of the biochemical 
analysis unit. 

[0070] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 
port of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions corre- 
sponding to those of the at leasttwo positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the method for exposing the stimulable 
phosphor sheet comprises the steps of superposing the 
biochemical analysis unit releasing chemiluminescence 
emission and the stimulable phosphor sheet, position- 
ing the biochemical analysis unit and the stimulable 
phosphor sheet by detecting light emitted from a light 
emitting means and transmitted through the at least two 
positioning through-holes formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stimulable 
phosphor sheet with a light receiving means : and ex- 
posing the plurality of stimulable phosphor layer regions 
of the stimulable phosphor sheet to chemiluminescence 
emission selectively released from the plurality of ab- 
sorptive regions of the biochemical analysis unit. 
[0071] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 
port of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions corre- 
spondingtothoseof theat leasttwo positioningthrough- 
holes formed in the substrate of the biochemical analy- 
sis unit and the method for exposing the stimulable 
phosphor sheet comprises the steps of setting one of 
the biochemical analysis unit and the stimulable phos- 
phor sheet on a substrate of an exposure device, pro- 
ducing an image of the at least two positioning through- 
holes formed in the one of the biochemical analysis unit 
and the stimulable phosphor sheet using an imaging de- 
vice, storing data corresponding to the image in a mem- 
ory, superposing the other one of the biochemical anal- 
ysis unit and the stimulable phosphor sheet on the sur- 
face of the one of the biochemical analysis unit and the 
stimulable phosphor sheet, producing an image of the 
at least two positioning through-holes formed in the oth- 
er one of the biochemical analysis unit and the stimula- 
ble phosphor sheet using the imaging device, compar- 
ing the thus produced image with the image of the at 
least two positioning through-holes formed in the one of 
the biochemical analysis unit and the stimulable phos- 
phor sheet based on the data stored in the memory, 
moving the other one of the biochemical analysis unit 
and the stimulable phosphor sheet so that the at least 
two positioning through-holes formed in the substrate of 
the biochemical analysis unit and the at least two posi- 
tioning through-holes formed in the support of the stim- 
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ulable phosphor sheet coincide with each other in imag- 
es, thereby positioning the biochemical analysis unit 
and the stimulabie phosphor sheet, and exposing the 
plurality of stimulabie phosphor layer regions of the stim- 
ulabie phosphor sheet to a radioactive labeling sub- 5 
strate selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit. 
[0072] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning through-holes and the sup- 10 
port of the stimulabie phosphor sheet is formed with at 
least two positioning through-holes at positions corre- 
sponding to those of the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the method for exposing the stimulabie 15 
phosphor sheet comprises the steps of setting one of 
the biochemical analysis unit releasing chemilumines- 
cence emission and the stimulabie phosphor sheet on 
a substrate of an exposure device, producing an image 
of the at least two positioning through-holes formed in 20 
the one of the biochemical analysis unit and the stimu- 
labie phosphor sheet using an imaging device, storing 
data corresponding to the image in a memory, super- 
posing the other one of the biochemical analysis unit re- 
leasing chemiluminescence emission and the stimula- 25 
ble phosphor sheet on the surface of the one of the bi- 
ochemical analysis unit and the stimulabie phosphor 
sheet, producing an image of the at least two positioning 
through-holes formed in the other one of the biochemi- 
cal analysis unit and the stimulabie phosphor sheet us- 30 
ing the imaging device, comparing the thus produced 
image with the image of the at least two positioning 
through-holes formed in the one of the biochemical anal- 
ysis unit and the stimulabie phosphor sheet based on 
the data stored in the memory, moving the other one of 35 
the biochemical analysis unit and the stimulabie phos- 
phor sheet so that the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the at least two positioning through-holes 
formed in the support of the stimulabie phosphor sheet 40 
coincide with each other in images, thereby positioning 
the biochemical analysis unit and the stimulabie phos- 
phor sheet, and exposing the plurality of stimulabie 
phosphor layer regions of thestimulable phosphorsheet 
to chemiluminescence emission selectively released 45 
from the plurality of absorptive regions of the biochem- 
ical analysis unit. 

[0073] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning notches and the support of so 
the stimulabie phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 
those of the at least two positioning notches formed in 
the substrate of the biochemical analysis unit and the 
method for exposing the stimulabie phosphor sheet 55 
comprises the steps of superposing the biochemical 
analysis unit and the stimulabie phosphor sheet so that 
at least two erect positioning pins formed on a substrate 



of an exposure device at positions corresponding to the 
at least two positioning notches formed in the substrate 
of the biochemical analysis unit and the at least two po- 
sitioning notches formed in the support of the stimulabie 
phosphor sheet are inserted into the at least two posi- 
tioning notches formed in the substrate of the biochem- 
ical analysis unit and the at least two positioning notches 
formed in the support of the stimulabie phosphor sheet, 
thereby positioning the biochemical analysis unit and 
the stimulabie phosphor sheet, and exposing the plural- 
ity of stimulabie phosphor layer regions of the stimulabie 
phosphor sheet to a radioactive labeling substrate se- 
lectively contained in the plurality of absorptive regions 
of the biochemical analysis unit. 

[0074] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning notches and the support of 
the stimulabie phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 
those of the at least two positioning notches formed in 
the substrate of the biochemical analysis unit and the 
method for exposing the stimulabie phosphor sheet 
comprises the steps of superposing the biochemical 
analysis unit releasing chemiluminescence emission 
and the stimulabie phosphor sheet so that at least two 
erect positioning pins formed on a substrate of an expo- 
sure device at positions corresponding to the at least 
two positioning notches formed in the substrate of the 
biochemical analysis unit and the at least two position- 
ing notches formed in the support of the stimulabie 
phosphor sheet are inserted into the at least two posi- 
tioning notches formed in the substrate of the biochem- 
ical analysis unit and the at least two positioning notches 
formed in the support of the stimulabie phosphor sheet, 
thereby positioning the biochemical analysis unit and 
the stimulabie phosphor sheet, and exposing the plural- 
ity of stimulabie phosphor layer regions of the stimulabie 
phosphor sheet to chemiluminescence emission selec- 
tively released from the plurality of absorptive regions 
of the biochemical analysis unit. 

[0075] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning notches and the support of 
the stimulabie phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 
those of the at least two positioning notches formed in 
the substrate of the biochemical analysis unit and the 
method for exposing the stimulabie phosphor sheet 
comprises the steps of superposing the biochemical 
analysis unit and the stimulabie phosphor sheet, posi- 
tioning the biochemical analysis unit and the stimulabie 
phosphor sheet by detecting light emitted from a light 
emitting means and transmitted through the at least two 
positioning notches formed in the substrate of the bio- 
chemical analysis unit and the at least two positioning 
notches formed in the support of the stimulabie phos- 
phor sheet with a light receiving means, and exposing 
the plurality of stimulabie phosphor layer regions of the 
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stimulable phosphor sheet to a radioactive labeling sub- 
strate selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit. 
[0076] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 5 
with at least two positioning notches and the support of 
the stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 
those of the at least two positioning notches formed in 
the substrate of the biochemical analysis unit and the 10 
method for exposing the stimulable phosphor sheet 
comprises the stops of superposing the biochemical 
analysis unit releasing chemiluminescence emission 
and the stimulable phosphor sheet, positioning the bio- 
chemical analysis unit and the stimulable phosphor 15 
sheet by detecting light emitted from a light emitting 
means and transmitted through the at leasttwo position- 
ing notches formed in the substrate of the biochemical 
analysis unit and the at least two positioning notches 
formed in the support of the stimulable phosphor sheet 20 
with a light receiving means, and exposing the plurality 
of stimulable phosphor layer regions of the stimulable 
phosphor sheet to chemiluminescence emission selec- 
tively released from the plurality of absorptive regions 
of the biochemical analysis unit. 25 
[0077] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning notches and the support of 
the stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 30 
those of the at least two positioning notches formed in 
the substrate of the btochemical analysts unit and the 
method for exposing the stimulable phosphor sheet 
comprises the steps of setting one of the biochemical 
analysis unit and the stimulable phosphor sheet on a 35 
substrate of an exposure device, producing an image of 
the at least two positioning notches formed in the one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet using an imaging device, storing data corre- 
sponding to the imago in a memory, superposing the 40 
other one of the biochemical analysis unit and the stim- 
ulable phosphor sheet on the surface of the one of the 
biochemical analysis unit and the stimulable phosphor 
sheet, producing an image of the at least two positioning 
notches formed in the other one of the biochemical anal- 45 
ysis unit and the stimulable phosphor sheet using the 
imaging device, comparing the thus produced image 
with the image of the at least two positioning notches 
formed in the one of the btochemical analysis unit and 
the stimulable phosphor sheet based on the data stored so 
in the memory, moving the other one of the biochemical 
analysis unit and the stimulable phosphor sheet so that 
the at least two positioning notches formed in the sub- 
strate of the biochemical analysis unit and the at least 
two positioning notches formed in the support of the 55 
stimulable phosphor sheet coincide with each other in 
images, thereby positioning the biochemical analysis 
unit and the stimulable phosphor sheet, and exposing 



the plurality of stimulable phosphor layer regions of the 
stimulable phosphor sheet to a radioactive labeling sub- 
strate selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit. 
[0078] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with at least two positioning notches and the support of 
the stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding to 
those of the at least two positioning notches formed in 
the substrate of the biochemical analysis unit and the 
method for exposing the stimulable phosphor sheet 
comprises the steps of setting one of the biochemical 
analysis unit releasing chemiluminescence emission 
and the stimulable phosphor sheet on a substrate of an 
exposure device, producing an image of the at least two 
positioning notches formed in the one of the biochemical 
analysis unit and the stimulable phosphor sheet using 
an imaging device, storing data corresponding to the im- 
age in a memory, superposing the other one of the bio- 
chemical analysis unit releasing chemiluminescence 
emission and the stimulable phosphor sheet on the sur- 
face of the one of the biochemical analysis unit and the 
stimulable phosphor sheet, producing an image of the 
at least two positioning notches formed in the other one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet using the imaging device, comparing the 
thus produced image with the image of the at least two 
positioning notches formed in the one of the biochemical 
analysis unit and the stimulable phosphor sheet based 
on the data stored in the memory, moving the other one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet so that the at least two positioning notches 
formed in the substrate of the biochemical analysis unit 
and the at least two positioning notches formed in the 
support of the stimulable phosphor sheet coincide with 
each other in images, thereby positioning the biochem- 
ical analysis unit and the stimulable phosphor sheet, 
and exposing the plurality of stimulable phosphor layer 
regions of the stimulable phosphor sheet to chemilumi- 
nescence emission selectively released from the plural- 
ity of absorptive regions of the biochemical analysis unit. 
[0079] In a preferred aspect of the present invention, 
at least one positioning convex portion on the surface 
of the substrate of the biochemical analysis unit and at 
least one positioning recess having a complementary 
shape to that of the at least one positioning convex por- 
tion at a position corresponding to that of the at least 
one positioning convex portion on the surf ace of the sup- 
port of the stimulable phosphor sheet and the method 
for exposing the stimulable phosphor sheet comprises 
the steps of fitting the at least one positioning convex 
portion formed on the surface of the substrate of the bi- 
ochemical analysis unit into the at least one positioning 
recess formed on the surface of the support of the stim- 
ulable phosphor sheet, thereby positioning the bio- 
chemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phosphor 
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layer regions of the stimulable phosphor sheet to a ra- 
dioactive labeling substrate selectively contained in the 
plurality of absorptive regions of the biochemical analy- 
sis unit. 

[0080] In a preferred aspect of the present invention, s 
at least one positioning convex portion on the surface 
of the substrate of the biochemical analysis unit and at 
least one positioning recess having a complementary 
shape to that of the at least one positioning convex por- 
tion at a position corresponding to that of the at least 10 
one positioning convex portion on the surface of the sup- 
port of the stimulable phosphor sheet and the method 
for exposing the stimulable phosphor sheet comprises 
the steps of fitting the at least one positioning convex 
portion formed on the surface of the substrate of the bi- 15 
ochemical analysis unit into the at least one positioning 
recess formed on the surface of the support of the stim- 
ulable phosphor sheet, thereby positioning the bio- 
chemical analysis unit releasing chemiluminescence 
emission and the stimulable phosphor sheet, and ex- 20 
posing the plurality of stimulable phosphor layer regions 
of the stimulable phosphor sheet to chemiluminescence 
emission substrate selectively released from the plural- 
ity of absorptive regions of the biochemical analysis unit. 
[0081] In a preferred aspect of the present invention, 25 
at least one positioning recess on the surface of the sub- 
strate of the biochemical analysis unit and at least one 
positioning convex portion having a complementary 
shape to that of the at least one positioning recess at a 
position corresponding to that of the at least one posi- 30 
tioning recess on the surface of the support of the stim- 
ulable phosphor sheet and the method for exposing the 
stimulable phosphor sheet comprises the steps of fitting 
the at least one positioning convex portion formed on 
the surface of the support of the stimulable phosphor 35 
sheet into the at least one positioning recess formed on 
the surface of the substrate of the biochemical analysis 
unit, thereby positioning the biochemical analysis unit 
and the stimulable phosphor sheet, and exposing the 
plurality of stimulable phosphor layer regions of the stim- 40 
ulable phosphor sheet to a radioactive labeling sub- 
strate selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit. 
[0082] In a preferred aspect of the present invention,, 
at least one positioning recess on the surface of the sub- 45 
strate of the biochemical analysis unit and at least one 
positioning convex portion having a complementary 
shape to that of the at least one positioning recess at a 
position corresponding to that of the at least one posi- 
tioning recess on the surface of the support of the stim- so 
ulable phosphor sheet and the method for exposing the 
stimulable phosphor sheet comprises the steps of fitting 
the at least one positioning convex portion formed on 
the surface of the support of the stimulable phosphor 
sheet into the at least one positioning recess formed on 55 
the surface of the substrate of the biochemical analysis 
unit, thereby positioning the biochemical analysis unit 
releasing chemiluminescence emission and the stimu- 



lable phosphor sheet, and exposing the plurality of stim- 
ulable phosphor layer regions of the stimulable phos- 
phor sheet to chemiluminescence emission selectively 
released from the plurality of absorptive regions of the 
biochemical analysis unit. 

[0083] In a preferred aspect of the present invention, 
the plurality of absorptive regions are formed in the sub- 
strate of the biochemical analysis unit in a predeter- 
mined positional relationship to a first reference edge of 
the substrate of the biochemical analysis unit and a sec- 
ond reference edge of the substrate of the biochemical 
analysis unit perpendicular to the first reference edge 
and the plurality of stimulable phosphor layer regions 
are formed in the support of the stimulable phosphor 
sheet in a predetermined positional relationship to a first 
reference edge of the support of the stimulable phos- 
phor sheet corresponding to the first reference edge of 
the substrate of the biochemical analysis unit and a sec- 
ond reference edge of the support of the stimulable 
phosphor sheet corresponding to the substrate of the 
biochemical analysis unit and the method for exposing 
the stimulable phosphor sheet comprises the steps of 
superposing the biochemical analysis unit and the stim- 
ulable phosphor sheet so that the first reference edge 
of the substrate of the biochemical analysis unit and the 
first reference edge of the support of the stimulable 
phosphor sheet align with one of two erect reference 
pins formed on the support of an exposure device and 
that the second reference edge of the substrate of the 
biochemical analysis unit and the second reference 
edge of the support of the stimulable phosphor sheet 
align with the other one of the two erect reference pins 
formed on the support of an exposure device, thereby 
positioning the biochemical analysis unit and the stimu- 
lable phosphor sheet, and exposing the plurality of stim- 
ulable phosphor layer regions of the stimulable phos- 
phor sheet to a radioactive labeling substrate selectively 
contained in the plurality of absorptive regions of the bi- 
ochemical analysis unit, 

[0084] In a preferred aspect of the present invention, 
the plurality of absorptive regions are formed in the sub- 
strate of the biochemical analysis unit in a predeter- 
mined positional relationship to a first reference edge of 
the substrate of the biochemical analysis unit and a sec- 
ond reference edge of the substrate of the biochemical 
analysis unit perpendicular to the first reference edge 
and the plurality of stimulable phosphor layer regions 
are formed in the support of the stimulable phosphor 
sheet in a predetermined positional relationship to a first 
reference edge of the support of the stimulable phos- 
phor sheet corresponding to the first reference edge of 
the substrate of the biochemical analysis unit and a sec- 
ond reference edge of the support of the stimulable 
phosphor sheet corresponding to the substrate of the 
biochemical analysis unit and the method for exposing 
the stimulable phosphor sheet comprises the steps of 
superposing the biochemical analysis unit releasing 
chemiluminescence emission and the stimulable phos- 
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phor sheet so that the first reference edge of the sub- 
strate of the biochemical analysis unit and the first ref- 
erence edge of the support of the stimulable phosphor 
sheet align with one of two erect reference pins formed 
on the support of an exposure device and that the sec- s 
ond reference edge of the substrate of the biochemical 
analysis unit and the second reference edge of the sup- 
port of thestimulable phosphorsheet align with the other 
one of the two erect reference pins formed on the sup- 
port of an exposure device, thereby positioning the bio- 10 
chemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to chemi- 
luminescence emission selectively released from the 
plurality of absorptive regions of the biochemical analy- is 
sis unit. 

[0085] In a preferred aspect of the present invention, 
the plurality of absorptive regions of the biochemical 
analysis unit are formed by charging an absorptive ma- 
terial in a number of through-holes formed in the sub- 20 
strate and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed by 
charging stimulable phosphor in a number of through- 
holes formed in the support so that the at least two po- 
sitioning through-holes of the biochemical analysis unit 25 
are formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 
formed in the substrate of the biochemical analysis unit 
and that the at least two positioning through-holes of the 
stimulable phosphor sheet are formed by through-holes 30 
formed at positions corresponding to the at least two po- 
sitioning through-holes of the biochemical analysis unit 
and in which no stimulable phosphor is charged among 
the plurality of through-holes formed in the support of 
the stimulable phosphor sheet, and the method for ex- 35 
posing the stimulable phosphor sheet comprises the 
steps of inserting at least two erect positioning pins 
formed on a substrate of an exposure device at positions 
corresponding to the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 40 
sis unit and the at least two positioning through-holes 
formed in the support of the stimulable phosphor sheet 
into the at least two positioning through-holes formed in 
the substrate of the biochemical analysis unit and the at 
least two positioning through-holes formed in the sup- 45 
port of the stimulable phosphor sheet, superposing the 
biochemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to a ra- 
dioactive labeling substrate selectively contained in the so 
plurality of absorptive regions of the biochemical analy- 
sis unit. 

[0086] In a preferred aspect of the present invention, 
the plurality of absorptive regions of the biochemical 
analysis unit are formed by charging an absorptive ma- ss 
terial in a number of through-holes formed in the sub- 
strate and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed by 



charging stimulable phosphor in a number of through- 
holes formed in the support so that the at least two po- 
sitioning through-holes of the biochemical analysis unit 
are formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 
formed in the substrate of the biochemical analysis unit 
and that the at least two positioning through-holes of the 
stimulable phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least two po- 
sitioning through-holes of the biochemical analysis unit 
and in which no stimulable phosphor is charged among 
the plurality of through-holes formed in the support of 
the stimulable phosphorsheet, and the method for ex- 
posing the stimulable phosphor sheet comprises the 
steps of inserting at least two erect positioning pins 
formed on a substrate of an exposure device at positions 
corresponding to the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the at least two positioning through-holes 
formed in the support of the stimulable phosphor sheet 
into the at least two positioning through-holes formed in 
the substrate of the biochemical analysis unit and the at 
least two positioning through-holes formed in the sup- 
port of the stimulable phosphor sheet, superposing the 
biochemical analysis unit releasing chemiluminescence 
emission and the stimulable phosphor sheet and ex- 
posing the plurality of stimulable phosphor layer regions 
of the stimulable phosphor sheet to chemiluminescence 
emission selectively released from the plurality of ab- 
sorptive regions of the biochemical analysis unit. 
[0087] In a preferred aspect of the present invention, 
the plurality of absorptive regions of the biochemical 
analysis unit are formed by charging an absorptive ma- 
terial in a number of through-holes formed in the sub- 
strate and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed by 
charging stimulable phosphor in a number of through- 
holes formed in the support so that the at least two po- 
sitioning through-holes of the biochemical analysis unit 
arc formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 
formed in the substrate of the biochemical analysis unit 
and that the at least two positioning through-holes of the 
stimulable phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least two po- 
sitioning through-holes of the biochemical analysis unit 
and in which no stimulable phosphor is charged among 
the plurality of through-holes formed in the support of 
the stimulable phosphor sheet, and the method for ex- 
posing the stimulable phosphor sheet comprises the 
steps of superposing the biochemical analysis unit and 
the stimulable phosphor sheet, positioning the biochem- 
ical analysis unit and the stimulable phosphor sheet by 
detecting light emitted from a light emitting means and 
transmitted through the at least two positioning through- 
holes formed in the substrate of the biochemical analy- 
sis unit and the at least two positioning through-holes 
formed in the support of the stimulable phosphor sheet 
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with a light receiving means, and exposing the plurality 
of stimulable phosphor layer regions of the stimulable 
phosphor sheet to a radioactive labeling substrate se- 
lectively contained in the plurality of absorptive regions 
of the biochemical analysis unit. 5 
[0088] In a preferred aspect of the present invention, 
the plurality of absorptive regions of the biochemical 
analysis unit are formed by charging an absorptive ma- 
terial in a number of through-holes formed in :he sub- 
strate and the plurality of stimulable phosphor layer re- 10 
gions of the stimulable phosphor sheet are formed by 
charging stimulable phosphor in a number of through- 
holes formed in the support so that the at least two po- 
sitioning through-holes of the biochemical analysis unit 
are formed by through-holes in which no absorptive ma- 15 
terial is charged among the plurality of through-holes 
formed in the substrate of the biochemical analysis unit 
and that the at least two positioning through-holes of the 
stimulable phosphor sheet are formed by through-holes 
formed at positions co responding to the at least two po- 20 
sitioning through-holes of the biochemical analysis unit 
and in which no stimulable phosphor is charged among 
the plurality of through-holes formed in the support of 
the stimulable phosphor sheet, and the method for ex- 
posing the stimulable phosphor sheet comprises the 25 
steps of superposing the biochemical analysis unit re- 
leasing chemiluminescence emission and the stimula- 
ble phosphor sheet, positioning the biochemical analy- 
sis unit and the stimulable phosphor sheet by detecting 
light emitted from a light emitting means and transmitted 30 
through the at least two positioning through-holes 
formed in the substrate of the biochemical analysis unit 
and the at least two positioning through-holes formed in 
the support of the stimulable phosphor sheetwlth a light 
receiving means, and exposing the plurality of stimula- 35 
ble phosphor layer regions of the stimulable phosphor 
sheet to chemiluminescence emission selectively re- 
leased from the plurality of absorptive regions of the bi- 
ochemical analysis unit. 

[0089] In a preferred aspect of the present invention, 40 
the plurality of absorptive regions of the biochemical 
analysis unit are formed by charging an absorptive ma- 
terial in a number of through-holes formed in the sub- 
strate and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed by 45 
charging stimulable phosphor in a number of through- 
holes formed in the support so that the at least two po- 
sitioning through-holes of the biochemical analysis unit 
are formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 50 
formed in the substrate of the biochemical analysis unit 
and that the at leasttwo positioningthrough-holes of the 
stimulable phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least two po- 
sitioning through-holes of the biochemical analysis unit 55 
and in which no stimulable phosphor is charged among 
the plurality of through-holes formed in the support of 
the stimulable phosphor sheet, and the method for ex- 



posing the stimulable phosphor sheet comprises the 
steps of setting one of the biochemical analysis unit and 
the stimulable phosphor sheet on a substrate of an ex- 
posure device, producing an image of the at least two 
positioning through-holes formed in the one of the bio- 
chemical analysis unit and the stimulable phosphor 
sheet using an imaging device, storing data correspond- 
ing to the image in a memory, superposing the other one 
of the biochemical analysis unit and the stimulable phos- 
phor sheet on the surface of the one of the biochemical 
analysis unit and the stimulable phosphor sheet, pro- 
ducing an image of the at least two positioning through- 
holes formed in the other one of the biochemical analy- 
sis unit and the stimulable phosphor sheet using the im- 
aging device, comparing the thus produced image with 
the image of the at least two positioning through-holes 
formed in the one of the biochemical analysis unit and 
the stimulable phosphor sheet based on the data stored 
in the memory, moving the other one of the biochemical 
analysis unit and the stimulable phosphor sheet so that 
the at least two positioning through-holes formed in the 
substrate of the biochemical analysis unit and the at 
least two positioning through-holes formed in the sup- 
port of the stimulable phosphor sheet coincide with each 
other in images, thereby positioning the biochemical 
analysis unit and the stimulable phosphor sheet, and ex- 
posing the plurality of stimulable phosphor layer regions 
of the stimulable phosphor sheet to a radioactive labe- 
ling substrate selectively contained in the plurality of ab- 
sorptive regions of the biochemical analysis unit. 
[0090] In a preferred aspect of the present invention, 
the plurality of absorptive regions of the biochemical 
analysis unit are formed by charging an absorptive ma- 
terial in a number of through-holes formed in the sub- 
strate and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed by 
charging stimulable phosphor in a number of through- 
holes formed in the support so that the at least two po- 
sitioning through-holes of the biochemical analysis unit 
are formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through-holes 
formed in the substrate of the biochemical analysis unit 
and that the at least two positioning through-holes of the 
stimulable phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least two po- 
sitioning through-holes of the biochemical analysis unit 
and in which no stimulable phosphor is charged among 
the plurality of through-holes formed in the support of 
the stimulable phosphor sheet, and the method for ex- 
posing the stimulable phosphor sheet comprises the 
steps of setting one of the biochemical analysis unit re- 
leasing chemiluminescence emission and the stimula- 
ble phosphor sheet on a substrate of an exposure de- 
vice, producing an image of the at least two positioning 
through-holes formed in the one of the biochemical anal- 
ysis unit and the stimulable phosphor sheet using an im- 
aging device, storing data corresponding to the image 
in a memory, superposing the other one of the biochem- 
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icai analysis unit releasing chemiluminescence emis- 
sion and the stimulable phosphor sheet on the surface 
of the one of the biochemical analysis unit and the stim- 
ulable phosphor sheet, producing an image of the at 
least two positioning through-holes formed in the other 
one of the biochemical analysis unit and the stimulable 
phosphor sheet using the imaging device, comparing 
the thus produced image with the image of the at least 
two positioning through-holes formed in the one of the 
biochemical analysis unit and the stimulable phosphor 
shoot based on the data stored in the memory, moving 
the other one of the biochemical analysis unit and the 
stimulable phosphor sheet so that the at least two posi- 
tioning through-holes formed in the substrate of the bi- 
ochemical analysis unit and the at least two positioning 
through-holes formed in the support of the stimulable 
phosphor sheet coincide with each other in images, 
thereby positioning the biochemical analysis unit and 
the stimulable phosphor sheet, and exposing the plural- 
ity of stimulable phosphor layer regions of the stimulable 
phosphor sheet to chemiluminescence emission selec- 
tively released from the plurality of absorptive regions 
of the biochemical analysis unit. 

[0091] In a preferred aspect of the present invention, 
the method for exposing the stimulable phosphor sheet 
comprises the steps of setting one of the biochemical 
analysis unit and the stimulable phosphor sheet on a 
substrate of an exposure device, producing an image of 
the one of the biochemical analysis unit and the stimu- 
lable phosphor sheet using an imaging device, storing 
data corresponding to the image in a memory, super- 
posing the other one of the biochemical analysis unit 
and the stimulable phosphorsheet on the surface of the 
one of the biochemical analysis unit and the stimulable 
phosphor sheet, producing an image of Ihe other one of 
the biochemical analysis unit and the stimulable phos- 
phorsheet, comparing the thus produced image with the 
image of the at least two positioning through-hofes 
formed in the one of the biochemical analysis unit and 
the stimulable phosphor sheet based on the data stored 
in the memory, moving the other one of the biochemical 
analysis unit and the stimulable phosphor sheet so that 
the plurality of absorptive regions formed in the sub- 
strate of the biochemical analysis unit and the plurality 
of stimulable phosphor layer regions formed in the sup- 
port of the stimulable phosphorsheet coincide with each 
other in images, thereby positioning the biochemical 
analysis unit and the stimulable phosphorsheet, and ex- 
posing the plurality of stimulable phosphor layer regions 
of the stimulable phosphor sheet to a radioactive labe- 
ling substrate selectively contained in the plurality of ab- 
sorptive regions of the biochemical analysis unit. 
[0092] In a preferred aspect of the present invention, 
the method for exposing the stimulable phosphor sheet 
comprises the steps of setting one of the biochemical 
analysis unit releasing chemiluminescence emission 
and the stimulable phosphorsheet on a substrate of an 
exposure device, producing an image of the one of the 



biochemical analysis unit and the stimulable phosphor 
sheet using an imaging device, storing data correspond- 
ing to the image in a memory, superposing the other one 
of the biochemical analysis unit releasing chemilumi- 
5 nescence emission and the stimulable phosphorsheet 
on the surface of the one of the biochemical analysis 
unit and the stimulable phosphor sheet, producing an 
image of the other one of the biochemical analysis unit 
and the stimulable phosphor sheet, comparing the thus 

10 produced image with the image of the at least two posi- 
tioning through-holes formed in the one of the biochem- 
ical analysis unit and the stimulable phosphor sheet 
based on the data stored in the memory, moving the oth- 
er one of the biochemical analysis unit and the stimula- 

15 ble phosphor sheet so that the plurality of absorptive re- 
gions formed in the substrate of the biochemical analy- 
sis unit and the plurality of stimulable phosphor layer 
regions formed in the support of the stimulable phosphor 
sheet coincide with each other in images, thereby posi- 

20 tioning the biochemical analysis unit and the stimulable 
phosphor sheet, and exposing the plurality of stimulable 
phosphor layer regions of the stimulable phosphorsheet 
to chemiluminescence emission selectively released 
from the plurality of absorptive regions of the biochem- 

25 jcal analysis unit. 

[0093] In a preferred aspect of the present invention, 
each of the absorptive regions is formed substantially 
circular in the substrate of the biochemical analysis unit. 
[0094] In a preferred aspect of the present invention, 

30 each of the stimulable phosphor layer regions is formed 
substantially circular in the support of the stimulable 
phosphor sheet. 

[0095] In a preferred aspect of the present invention, 
each of the absorptive regions is formed substantially 
35 rectangular in the substrate of the biochemical analysis 
unit. 

[0096] In a preferred aspect of the present invention, 
each of the stimulable phosphor layer regions is formed 
substantially rectangular in the support of the stimulable 

40 phosphor sheet. 

[0097] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit is formed 
with 10 or more absorptive regions. 
[0098] In a further preferred aspect of the present in- 

45 vention, the substrate of the biochemical analysis unit 
is formed with 50 or more absorptive regions. 
[0099] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
is formed with 1 00 or more absorptive regions. 

so [0100] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
is formed with 500 or more absorptive regions. 
[0101] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 

55 is formed with 1 ,000 or more absorptive regions. 

[0102] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
is formed with 5,000 or more absorptive regions. 
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[01 03] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
is formed with 1 0,000 or more absorptive regions. 
[01 04] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
is formed with 50,000 or more absorptive regions, 
[0105] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
is formed with 100,000 or more absorptive regions. 
[0106] In a preferred aspect of the present invention, 
each of the plurality of absorptive regions formed in the 
substrate of the biochemical analysis unit has a size of 
less than 5 mm 2 . 

[0107] In a further preferred aspect of the present in- 
vention, each of the plurality of absorptive regions 
formed in the substrate of the biochemical analysis unit 
has a size of less than 1 mm 2 . 

[0108] In a further preferred aspect of the present in- 
vention, each of the plurality of absorptive regions 
formed in the substrate of the biochemical analysis unit 
has a size of less than 0.5 mm 2 . 
[0109] In a further preferred aspect of the present in- 
vention, each of the plurality of absorptive regions 
formed in the substrate of the biochemical analysis unit 
has a size of less than 0.1 mm 2 . 

[0110] In a further preferred aspect of the present in- 
vention, each of the plurality of absorptive regions 
formed in the substrate of the biochemical analysis unit 
has a size of less than 0.05 mm 2 . 
[01 11] In a further preferred aspect of the present in- 
vention, each of the plurality of absorptive regions 
formed in the substrate of the biochemical analysis unit 
has a size of less than 0.01 mm 2 . 
[0112] In the present invention, the density of the ab- 
sorptive regions formed in the substrate of the biochem- 
ical analysis unit is determined depending upon the ma- 
terial for forming the substrate, the kind of electron beam 
released from a radioactive substance or the like. 
[0113] In a preferred aspect of the present invention, 
the plurality of absorptive regions arc formed in the sub- 
strate of the biochemical analysis unit at a density of 1 0 
or more per cm 2 . 

[0114] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 50 or more per cm 2 . 

[0115] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 1 00 or more per cm 2 . 

[0116] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 500 or more per cm 2 . 

[0117] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 1 ,000 or more per cm 2 . 



[0118] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 5,000 or more per cm 2 . 
5 [0119] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 1 0,000 or more per cm 2 . 

[0120] In a further preferred aspect of the present in- 
10 vention, the plurality of absorptive regions are formed in 
the substrate of the biochemical analysis unit at a den- 
sity of 50,000 or more per cm 2 . 

[0121] In a further preferred aspect of the present in- 
vention, the plurality of absorptive regions are formed in 
15 the substrate of the biochemical analysis unit at a den- 
sity of 1 00,000 or more per cm 2 . 

[0122] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit has a 
property of attenuating radiation energy 
20 [0123] According to this preferred aspect of the 
present invention, even in the case of forming the plu- 
rality of absorptive regions in the substrate of the bio- 
chemical analysis unit at a high density, spotting a so- 
lution containing specific binding substances whose se- 

25 quence, base length, composition and the like are 
known onto the plurality of absorptive regions of the bi- 
ochemical analysis unit, thereby absorbing the specific 
binding substances in the plurality of absorptive regions, 
specifically binding the specific binding substances ab- 

30 sorbed in the plurality of absorptive regions with a sub- 
stance derived from a living organism and labeled with 
a radioactive labeling substance by means of hybridiza- 
tion or the like, thereby selective labeling the plurality of 
absorptive regions of the biochemical analysis unit with 

35 the radioactive labeling substance and recording radia- 
tion data therein, superposing a stimulable phosphor 
sheet formed with the plurality of stimulable phosphor 
layer regions on the thus prepared biochemical analysis 
unit, and exposing the plurality of stimulable phosphor 

40 layer regions formed in the support of the stimulable 
phosphor sheet to the radioactive labeling substance 
selectively contained in the plurality of absorptive re- 
gions of the biochemical analysis unit, since electron 
beams (p rays) released from the radioactive labeling 

45 substance contained in the individual absorptive regions 
can be effectively prevented from scattering in the sub- 
strate of the biochemical analysis unit, it is possible to 
selectively impinge electron beams (0 rays) released 
from the radioactive labeling substance contained in a 

50 particular absorptive region onto the corresponding 
stimulable phosphor layer region, thereby exposing only 
the corresponding stimulable phosphor layer region. 
Therefore, it is possible to produce biochemical analysis 
data having an excellent quantitative characteristic with 

55 high resolution by scanning the plurality of stimulable 
phosphor layer regions exposed to the radioactive labe- 
ling substance with a stimulating ray and photoelectri- 
cal^ detecting stimulated emission released from the 



22 



BNSDOCID: <EP. 



127391 5 A2„. I _> 



43 



EP 1 273 915 A2 



44 



plurality of stimulable phosphor layer regions. 
[0124] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit has a 
property of reducing the energy of radiation to 1 /5 or less 
when the radiation travels in the substrate by a distance s 
equal to that between neighboring absorptive regions. 
[01 25] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducingthe energy of radiation to 1/10 
or less when the radiation travels in the substrate by a 10 
distance equal to that between neighboring absorptive 
regions. 

[0126] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducingthe energy of radiation to 1/50 15 
or less when the radiation travels in the substrate by a 
distance equal to that between neighboring absorptive 
regions. 

[01 27] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 20 
has a property of reducing the energy of radiation to 
1/1 00 or less when the radiation travels in the substrate 
by a distance equal to that between neighboring absorp- 
tive regions. 

[01 28] In a further preferred aspect of the present in- 25 
vention, the substrate of the biochemical analysis unit 
has a property of reducing the energy of radiation to 
1/500 or less when the radiation travels in the substrate 
by a distance equal to that between neighboring absorp- 
tive regions. 30 
[01 29] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducing the energy of radiation to 
1/1,000 or less when the radiation travels in the sub- 
strate by a distance equal to that between neighboring 35 
absorptive regions. 

[0130] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit has a 
properly of attenuating radiation energy. 
[0131] According to this preferred aspect of the 40 
present invention, even in the case of forming the plu- 
rality of absorptive regions in the substrate of the bio- 
chemical analysis unit at a high density, spotting a so- 
lution containing specific binding substances whose se- 
quence, base length, composition and the like are 45 
known onto the plurality of absorptive regions of the bi- 
ochemical analysis unit, thereby absorbing the specific 
binding substances in the plurality of absorptive regions, 
specifically binding the specific binding substances ab- 
sorbed in the plurality of absorptive regions with a sub- so 
stance derived from a living organism and labeled with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemilurninescent 
substrate by means of hybridization or the like, thereby 
selective labeling the plurality of absorptive regions of 55 
the biochemical analysis unit with the labeling sub- 
stance which generates chemiluminescence emission 
when it contacts a chemilurninescent substrate and re- 



cording chemiluminescence data therein, bringing the 
thus prepared biochemical analysis unit into contact 
with a chemilurninescent substrate, thereby causing the 
plurality of absorptive regions to selectively release 
chemiluminescence emission, superposing a stimula- 
ble phosphor sheet formed with the plurality of stimula- 
ble phosphor layer regions on the biochemical analysis 
unit releasing chemiluminescence emission, and ex- 
posing the plurality of stimulable phosphor layer regions 
formed in the support of the stimulable phosphor sheet 
to the chemiluminescence emission selectively re- 
leased from the plurality of absorptive regions of the bi- 
ochemical analysis unit, since chemiluminescence 
emission released from the individual absorptive re- 
gions can be effectively prevented from scattering in the 
substrate of the biochemical analysis unit it is possible 
to selectively impinge chemiluminescence emission re- 
leased from a particular absorptive region onto the cor- 
responding stimulable phosphor layer region, thereby 
exposing only the corresponding stimulable phosphor 
layer region. Therefore, it is possible to produce bio- 
chemical analysis data having an excellent quantitative 
characteristic with high resolution by scanning the plu- 
rality of stimulable phosphor layer regions exposed to 
the chemiluminescence emission with a stimulating ray 
and photoelectrical^ detecting stimulated emission re- 
leased from the plurality of stimulable phosphor layer 
regions. 

[0132] In a preferred aspect of the present invention, 
the substrate of the biochemical analysis unit has a 
property of reducing the energy of light to 1/5 or less 
when the light travels in the substrate by a distance 
equal to that between neighboring absorptive regions. 
[0133] in a further preferred aspect of the present in- 
vention, Ihe substrate of the biochemical analysis unit 
has a property of reducing the energy of light to 1/1 0 or 
less when the light travels in the substrate by a distance 
equal to that between neighboring absorptive regions. 
[0134] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducing the energy of light to 1/50 or 
less when the light travels in the substrate by a distance 
equal to that between neighboring absorptive regions. 
[0135] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducing the energy of light to 1/100 
or less when the light travels in the substrate by a dis- 
tance equal to that between neighboring absorptive re- 
gions. 

[0136] in a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducing the energy of light to 1/500 
or less when the light travels in the substrate by a dis- 
tance equal to that between neighboring absorptive re- 
gions. 

[0137] In a further preferred aspect of the present in- 
vention, the substrate of the biochemical analysis unit 
has a property of reducing the energy of light to 1/1 ,000 
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or less when the light travels in the substrate by a dis- 
tance equal to that between neighboring absorptive re- 
gions. 

[01 38] In the present invention, the material for form- 
ing the substrate of the biochemical analysis unit is pref- 
erably capable of attenuating radiation energy and/or 
light energy but is not particularly limited. The material 
for forming the substrate of the biochemical analysis unit 
may be any type of inorganic compound material or or- 
ganic compound material and the substrate of the bio- 
chemical analysis unit can preferably be formed of a 
metal material, a ceramic material or a plastic material. 
[0139] Illustrative examples of inorganic compound 
materials preferably usable for forming the substrate of 
the biochemical analysis unit in the present invention in- 
clude metals such as gold, silver, copper, zinc, alumi- 
num, titanium, tantalum, chromium, iron, nickel, cobalt, 
lead, tin, selenium and the like; alloys such as brass, 
stainless steel, bronze and the like; silicon materials 
such as silicon, amorphous silicon, glass, quartz, silicon 
carbide, silicon nitride and the like; metal oxides such 
as aluminum oxide, magnesium oxide, zirconium oxide 
and the like; and inorganic salts such as tungsten car- 
bide, calcium carbide, calcium sulfate, hydroxy apatite, 
gallium arsenide and the like. These may have either a 
monocrystal structure or a polycrystal sintered structure 
such as amorphous, ceramic or the like. 
[0140] In the present invention, a high molecular com- 
pound can preferably be used as an organic compound 
material preferably usable for forming the substrate of 
the biochemical analysis unit. Illustrative examples of 
high molecular compounds preferably usable for form- 
ing the substrate of the biochemical analysis unit in the 
present invention include polyoiefins such as polyethyl- 
ene, polypropylene and the like; acrylic resins such as 
polymethyl methacrylate, polybutylacrylate/polymethyl 
methacrylate copolymer and the like; polyacrylonitrile; 
polyvinyl chloride; polyvinylidene chloride; polyvinyli- 
dene fluoride; polytetrafluoroethylene; polychlorotrifu- 
luoroethylene; polycarbonate; polyesters such as poly- 
ethylene naphthalate, polyethylene terephthalate and 
the like; nylons such as nylon-6, nylon-6,6, nylon-4,10 
and the like; polyimide; polysulfone; polyphenylene 
sulfide; silicon resins such as polydiphenyl siloxane and 
the like; phenol resins such as novolac and the like; 
epoxy resin; polyurethane; polystyrene, butadiene-sty- 
rene copolymer; polysaccharides such as cellulose, 
acetyl cellulose, nitrocellulose, starch, calcium alginate, 
hydroxypropyl methyl cellulose and the like; chitin; chi- 
tosan; urushi (Japanese lacquer); polyamides such as 
gelatin, collagen, keratin and the like; and copolymers 
of these high molecular materials. These may be a com- 
posite compound, and metal oxide particles, glass fiber 
or the like may be added thereto as occasion demands, 
Further, an organic compound material may be blended 
therewith. 

[01 41] Since the capability of attenuating radiation en- 
ergy generally increases as specific gravity increases, 



the substrate of the biochemical analysis unit is prefer- 
ably formed of a compound material or a composite ma- 
terial having specific gravity of 1 .0 g/cm 3 or more and 
more preferably formed of a compound material or a 
5 composite material having specific gravity of 1 .5 g/cm 3 
to 23 g/cm 3 . 

[0142] Since the capability of attenuating light energy 
generally increases as scattering and/or absorption of 
light increases, the substrate of the biochemical analy- 
se sis unit preferably has absorbance of 0.3 per cm (thick- 
ness) or more and more preferably has absorbance of 
1 per cm (thickness) or more. The absorbance can be 
determined by placing an integrating sphere immediate- 
ly behind a plate-like member having a thickness of T 
15 cm, measuring an amount A of transmitted light at a 
wavelength of probe light or emission light used for 
measurement by a spectrophotometer, and calculating 
A/T. In the present invention, a light scattering sub- 
stance or a light absorbing substance may be added to 
20 the substrate of the biochemical analysis unit in orderto 
improve the capability of attenuating light energy. Parti- 
cles of a material different from a material forming the 
substrate of the biochemical analysis unit may be pref- 
erably used as a light scattering substance and a pig- 
25 ment or dye may be preferably used as a light absorbing 
substance. 

[0143] In the present invention, a porous material or 
a fiber material may be preferably used as the absorp- 
tive material for forming the absorptive regions of the 
30 biochemical analysis unit. The absorptive regions may 
be formed by combining a porous material and a fiber 
material. 

[0144] In the present invention, a porous material for 
forming the absorptive regions of the biochemical anal- 
35 ysis unit may be any type of an organic material or an 
inorganic material and may be an organic/inorganic 
composite material. 

[0145] In the present invention, an organic porous 
material used for forming the absorptive regions of the 

40 biochemical analysis unit is not particularly limited but a 
carbon porous material such as an activated carbon or 
a porous material capable of forming a membrane filter 
is preferably used. Illustrative examples of porous ma- 
terials capable of forming a membrane filter include ny- 

45 ions such as nylon-6 7 nylon-6,6, nylon-4,10; cellulose 
derivatives such as nitrocellulose, acetyl cellulose, bu- 
tyric-acetyl cellulose; collagen; alginic acids such as al- 
ginic acid, calcium alginate, alginic acid/poly-L-lysine 
polyionic complex; polyoiefins such as polyethylene, 

50 polypropylene; polyvinyl chloride; polyvinylidene chlo- 
ride: polyfluoride such as polyvinylidene fluoride, poly- 
tetrafluoride; and copolymers or composite materials 
thereof. 

[0146] In the present invention, an inorganic porous 
55 material used for forming the absorptive regions of the 
biochemical analysis unit is not particularly limited. Illus- 
trative examples of inorganic porous materials prefera- 
bly usable in the present invention include metals such 
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as platinum, gold, iron, silver, nickel, aluminum and the 
like; metal oxides such as alumina, silica, titania, zeolite 
and the like; metal salts such as hydroxy apatite, calci- 
um sulfate and the like; and composite materials there- 
of. 5 
[0147] In the present invention, a fiber material used 
for forming the absorptive regions of the biochemical 
analysis unit is not particularly limited. Illustrative exam- 
ples of fiber materials preferably usable in the present 
invention include nylons such as nylon-6, nylon-6,6, ny- 
ion-4,10; and cellulose derivatives such as nitrocellu- 
lose, acetyl cellulose, butyric-acetyl cellulose. 
[0148] In a preferred aspect of the present invention, 
specific binding substances whose sequence, base 
length, composition and the like are known. 
[0149] In a preferred aspect of the present invention, 
the support of the stimulable phosphor sheet is formed 
with 10 or more stimulable phosphor layer regions. 
[01 50] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet is 
formed with 50 or more stimulable phosphor layer re- 
gions. 

[0151] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet is 
formed with 100 or more stimulable phosphor layer re- 
gions. 

[01 52] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet is 
formed with 500 or more stimulable phosphor layer re- 
gions. 

[01 53] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet is 
formed with 1 ,000 or more stimulable phosphor layer re- 
gions. 

[0154] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet is 
formed with 5,000 or more stimulable phosphor layer re- 
gions. 

[01 55] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor shoot is 
formed with 10,000 or more stimuiable phosphor layer 
regions. 

[01 56] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet is 
formed with 50,000 or more stimulable phosphor layer 
regions. 

[01 57] In a further preferred aspect of the present in- 
vention, the support of the stimuiable phosphor sheet is 
formed with 1 00,000 or more stimulable phosphor layer 
regions. 

[0158] In a preferred aspect of the present invention, 
each of the plurality of stimulable phosphor layer regions 
is formed in the stimulable phosphor sheet to have a 
size of less than 5 mm 2 . 

[01 59] In a further preferred aspect of the present in- 
vention, each of the plurality of stimulable phosphor lay- 
er regions is formed in the stimulable phosphor sheet to 
have a size of less than 1 mm 2 . 



[0160] In a further preferred aspect of the present in- 
vention, each of the plurality of stimulable phosphor lay- 
er regions is formed in the stimulable phosphor sheet to 
have a size of less than 0.5 mm 2 . 
[0161] In a further preferred aspect of the present in- 
vention, each of the plurality of stimulable phosphor lay- 
er regions is formed in the stimulable phosphor sheet to 
have a size of less than 0.1 mm 2 . 
[0162] In a further preferred aspect of the present in- 
vention, each of the plurality of stimulable phosphor lay- 
er regions is formed in the stimulable phosphor sheet to 
have a size of less than 0.05 mm 2 . 
[0163] In a further preferred aspect of the present in- 
vention, each of the plurality of stimulable phosphor lay- 
er regions is formed in the stimulable phosphor sheet to 
have a size of less than 0.01 mm 2 . 
[01 64] In the present invention, the density of the stim- 
ulable phosphor layer regions formed in the support of 
the stimulable phosphor sheet can be determined based 
upon the material of the support, the kind of electron 
beam released from the radioactive labeling substance 
and the like. 

[0165] In a preferred aspect of the present invention, 
the plurality of stimulable phosphor layer regions are 
formed in the support of the stimulable phosphor sheet 
at a density of 1 0 or more per cm 2 . 
[0166] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 50 or more per cm 2 , 
[0167] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 1 00 or more per cm 2 . 
[0168] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 500 or more per cm 2 . 
[0169] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 1 ,000 or more per cm 2 . 
[0170] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 5,000 or more per cm 2 . 
[0171] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 1 0,000 or more per cm 2 . 
[0172] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimulable phos- 
phor sheet at a density of 50,000 or more per cm 2 . 
[01 73] In a further preferred aspect of the present in- 
vention, the plurality of stimulable phosphor layer re- 
gions are formed in the support of the stimuiable phos- 
phor sheet at a density of 100,000 or more per cm 2 . 
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[0174] In a preferred aspect of the present invention, 
the support of the stimuiabie phosphor sheet has a prop- 
erty of attenuating radiation energy. 
[0175] According to this preferred aspect of the 
present invention, even in the case of forming the plu- 5 
rality of absorptive regions in the substrate of the bio- 
chemical analysis unit at a high density, spotting a so- 
lution containing specific binding substances whose se- 
quence, base length, composition and the like are 
known onto the plurality of absorptive regions of the bi- 10 
ochemical analysis unit, thereby absorbing the specific 
binding substances in the plurality of absorptive regions, 
specifically binding the specific binding substances ab- 
sorbed in the plurality of absorptive regions with a sub- 
stance derived from a living organism and labeled with f«5 
a radioactive labeling substance by means of hybridiza- 
tion or the like, thereby selective labeling the plurality of 
absorptive regions of the biochemical analysis unit with 
the radioactive labeling substance and recording radia- 
tion data therein, superposing a stimuiabie phosphor 20 
sheet on the thus prepared biochemical analysis unit, 
and exposing the plurality of stimuiabie phosphor layer 
regions formed in the support of the stimu lable phosphor 
sheet in substantially the same pattern as that of the 
plurality of absorptive regions formed in the biochemical 25 
analysis unit to the radioactive labeling substance se- 
lectively contained in the plurality of absorptive regions 
of the biochemical analysis unit, since the support of the 
stimuiabie phosphor sheet has a property of attenuating 
radiation energy, electron beams (|3 rays) released from 30 
the radioactive labeling substance contained in the in- 
dividual absorptive regions can be effectively prevented 
from scattering in the support of thestimulable phosphor 
sheet. Therefore, since it is possible to effectively pre- 
vent electron beams (p rays) released from the radioac- 35 
tive labeling substance contained in a particular absorp- 
tive region from entering stimuiabie phosphor layer re- 
gions next to the corresponding stimuiabie phosphor 
layer region, it is possible to produce biochemical anal- 
ysis data having an excellent quantitative characteristic 40 
with high resolution by scanning the plurality of thus ex- 
posed stimuiabie phosphor layer regions with a stimu- 
lating ray and photoelectrical^ detecting stimulated 
emission released from the plurality of stimuiabie phos- 
phor layer regions. 45 
[0176] In a preferred aspect of the present invention, 
the support of the stimuiabie phosphorsheet has a prop- 
erty of reducing the radiation energy to 1 /5 or less when 
the radiation travels in the support by a distance equal 
to that between neighboring stimuiabie phosphor layer so 
regions. 

[0177] In a further preferred aspect of the present in- 
vention, the support of the stimuiabie phosphor sheet 
has a property of reducing the radiation energy to 1/10 
or less when the radiation travels in the support by a 55 
distance equal to that between neighboring stimuiabie 
phosphor layer regions. 

[0178] In a further preferred aspect of the present in- 



vention, the support of the stimuiabie phosphor sheet 
has a property of reducing the radiation energy to 1/50 
or less when the radiation travels in the support by a 
distance equal to that between neighboring stimuiabie 
phosphor layer regions. 

[0179] In a further preferred aspect of the present in- 
vention, the support of the stimuiabie phosphor sheet 
has a property of reducing the radiation energy to 1/100 
or less when the radiation travels in the support by a 
distance equal to that between neighboring stimuiabie 
phosphor layer regions. 

[0180] in a further preferred aspect of the present in- 
vention, the support of the stimuiabie phosphorsheet 
has a property of reducing the radiation energy to 1/500 
or less when the radiation travels in the support by a 
distance equal to that between neighboring stimuiabie 
phosphor layer regions. 

[0181] In a further preferred aspect of the present in- 
vention, the support of the stimuiabie phosphor sheet 
has a property of reducing the radiation energy to 
1/1 ,000 or less when the radiation travels in the support 
by a distance equal to that between neighboring stimu- 
iabie phosphor layer regions. 

[0182] In a preferred aspect of the present invention, 
the support of the stimuiabie phosphor sheet has a prop- 
erty of attenuating light energy 

[0183] According to this preferred aspect of the 
present invention, even in the case of forming the plu- 
rality of absorptive regions in the substrate of the bio- 
chemical analysis unit at a high density, spotting a so- 
lution containing specific binding substances whose se- 
quence, base length, composition and the like are 
known onto the plurality of absorptive regions of the bi- 
ochemical analysis unit, thereby absorbing the specific 
binding substances in the plurality of absorptive regions, 
specifically binding the specific binding substances ab- 
sorbed in the plurality of absorptive regions with a sub- 
stance derived from a living organism and labeled with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemiluminescent 
substrate by means of hybridization or the like, thereby 
selective labeling the plurality of absorptive regions of 
the biochemical analysis unit with the labeling sub- 
stance which generates chemiluminescence emission 
when it contacts a chemiluminescent substrate and re- 
cording chemiluminescence data therein, bringing the 
thus prepared biochemical analysis unit into contact 
with a chemiluminescent substrate, thereby causing the 
plurality of absorptive regions to selectively release 
chemiluminescence emission, superposing a stimuia- 
bie phosphor sheet on the biochemical analysis unit re- 
leasing chemiluminescence emission, and exposing the 
plurality of stimuiabie phosphor layer regions formed in 
the support of the stimuiabie phosphor sheet in substan- 
tially the same pattern as that of the olurality of absorp- 
tive regions formed in the biochemical analysis unit to 
the chemiluminescence emission selectively released 
from the plurality of absorptive regions of the biochem- 
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ical analysis unit, since the support of the stimulable 
phosphor sheet has a property of attenuating light en- 
ergy, chemiluminescence emission released from indi- 
vidual absorptive regions can be effectively prevented 
from scattering in the support of thestimulable phosphor 
sheet. Therefore, since it is possible to effectively pre- 
vent chemiluminescence emission released from a par- 
ticular absorptive region from entering stimulable phos- 
phor layer regions next to the corresponding stimulable 
phosphor layer region, it is possible to produce bio- 
chemical analysis data having an excellent quantitative 
characteristic with high resolution by scanning tho plu- 
rality of thus exposed stimulable phosphor layer regions 
with a stimulating ray and photoelectrical^ detecting 
stimulated emission released from the plurality of stim- 
ulable phosphor layer regions. 

[0184] In a preferred aspect of the present invention, 
the support of the stimulable phosphor sheet has a prop- 
erty of reducing the energy of light to 1/5 or less when 
the light travels in the support by a distance equal to that 
between neighboring stimulable phosphor layer re- 
gions. 

[01 85] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet 
has a property of reducing the energy of light to 1/10 or 
less when the light travels in the support by a distance 
equal to that between neighboring stimulable phosphor 
layer regions. 

[0186] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet 
has a property of reducing the energy of light to 1/50 or 
less when the light travels in the support by a distance 
equal to that between neighboring stimulable phosphor 
layer regions. 

[0187] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet 
has a property of reducing the energy of light to 1/100 
or less when the light travels in the support by a distance 
equal to that between neighboring stimulable phosphor 
layer regions. 

[01 88] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet 
has a property of reducing the energy of light to 1/500 
or less when the light travels in the support by a distance 
equal to that between neighboring stimulable phosphor 
layer regions. 

[01 89] In a further preferred aspect of the present in- 
vention, the support of the stimulable phosphor sheet 
has a property of reducing the energy of light to 1 /1 ,000 
or less when the light travels in the support by a distance 
equal to that between neighboring stimulable phosphor 
layer regions. 

[0190] In the present invention, the material for form- 
ing the support of the stimulable phosphor sheet is pref- 
erably capable of attenuating radiation energy and/or 
light energy but is not particularly limited. The material 
for forming the support of the stimulable phosphor sheet 
may be any type of inorganic compound material or or- 



ganic compound material and the support of the stimu- 
lable phosphor sheet can preferably be formed of a met- 
al material, a ceramic material or a plastic material. 
[0191] Illustrative examples of inorganic compound 

5 materials preferably usable for forming the support of 
the stimulable phosphor sheet in the present invention 
include metals such as gold, silver, copper, zinc, alumi- 
num, titanium, tantalum, chromium, iron, nickel, cobalt, 
lead, tin, selenium and the like; alloys such as brass, 

10 stainless steel, bronze and the like; silicon materials 
such as silicon, amorphous silicon, glass, quartz,, silicon 
carbide, silicon nitride and the like; metal oxides such 
as aluminum oxide, magnesium oxide, zirconium oxide 
and the like; and inorganic salts such as tungsten car- 

15 bide, calcium carbide, calcium sulfate, hydroxy apatite, 
gallium arsenide and the like. These may have either a 
monocrystal structure or a polycrystal sintered structure 
such as amorphous, ceramic or the like. 
[0192] In the present invention, a high molecular com- 

20 pound can preferably be used as an organic compound 
material preferably usable for forming the support of the 
stimulable phosphorsheet. Illustrative examples of high 
molecular compounds preferably usable for forming the 
support of the stimulable phosphor sheet in the present 

25 invention include polyolefins such as polyethylene, poly- 
propylene and the like; acrylic resins such as polyrnethyl 
methacrylate, polybutylacrylate/polymethyl methacr- 
yiate copolymer and the like; polyacrylonitrile; polyvinyl 
chloride; polyvinylidene chloride; polyvinylidene fluo- 

30 ride; polytetrafluoroethylene; polychlorotrifuluoroethyl- 
ene; polycarbonate; polyesters such as polyethylene 
naphthalate, polyethylene terephthalate and the like; 
nylons such as nylon-6, nylon-6,6, nylon-4,10 and the 
like; polyimide; polysulfone; polyphenylene sulfide; sili- 

35 con resins such as polydiphenyl siloxane and the like; 
phenol resins such as novolac and the like; epoxy resin; 
polyurethane; polystyrene, butadiene-styrene copoly- 
mer; polysaccharides such as cellulose, acetyl cellu- 
lose, nitrocellulose, starch, calcium alginate, hydroxy- 

40 propyl methyl cellulose and the like; chitin; chitosan; 
urushi (Japanese lacquer); polyamides such as gelatin, 
collagen, keratin and the like; and copolymers of these 
high molecular materials. These may be a composite 
compound, and metal oxide particles, glass fiber or the 

45 like may be added thereto as occasion demands. Fur- 
ther, an organic compound material may be blended 
therewith. 

[0193] Since the capability of attenuating radiation en- 
ergy generally increases as specific gravity increases, 

50 the support of the stimulable phosphor sheet is prefer- 
ably formed of a compound material or a composite ma- 
terial having specific gravity of 1 .0 g/cm 3 or more and 
more preferably formed of a compound material or a 
composite material having specific gravity of 1 .5 g/cm 3 

55 to 23 g/cm 3 . 

[01 94] Since the capability of attenuating light energy 
generally increases as scattering and/or absorption of 
light increases, the support of the stimulable phosphor 
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sheet preferably has absorbance of 0.3 per cm (thick- 
ness) or more and more preferably has absorbance of 
1 per cm (thickness) or more. The absorbance can be 
determined by placing an integrating sphere immediate- 
ly behind a plate-like member having a thickness of T 5 
cm, measuring an amount A of transmitted light at a 
wavelength of probe light or emission light used for 
measurement by a spectrophotometer, and calculating 
A/T. In the present invention, a light scattering sub- 
stance or a light absorbing substance may be added to 10 
the support of the stimulable phosphor sheet in order to 
improve the capability of attenuating light energy. Parti- 
cles of a material different from a material forming the 
support of the stimulable phosphor sheet may be pref- 
erably used as a light scattering substance and a pig- 15 
mentor dye may be preferably used as a light absorbi ng 
substance. 

[0195] In the present invention, the stimulable 
phosphor usable for storing radiation energy may be of 
any type insofar as it can store radiation energy or 20 
electron beam energy and can be stimulated by an 
electromagnetic wave to release the radiation energy or 
the electron beam energy stored therein in the form of 
light. More specifically, preferably employed stimulable 
phosphors include alkaline earth metal fluorohaiide 25 
phosphors (Ba-|_ X) M 2+ x )FX:yA (where M 2+ is at least 
one alkaline earth metal selected from the group 
consisting of Mg, Ca, Sr, Zn and Cd; X is at least one 
element selected from the group consisting of CI, Br and 
I, A is at least one element selected from the group 30 
consisting of Eu : Tb, Ce, Tm. Dy, Pr, Ho, Nd, Yb and Er; 
x is equal to or greater than 0 and equal to or less than 
0.6 and y is equal to or greater than 0 and equal to or 
less than 0.2) disclosed in U.S. Patent No. 4,239,968, 
alkaline earth metal fluorohaiide phosphors SrFX:Z 35 
(where X is at least one halogen selected from the group 
consisting of CI, Br and I; Z is at least one of Eu and Ce) 
disclosed in Japanese Patent Application Laid Open No. 
2-276997, europium activated complex halide 
phosphors BaFXxNaX':aEu 2+ (where each of X or X' is 40 
at least one halogen selected from the group consisting 
of CI. Br and I; x is greater than 0 and equal to or less 
than 2; and y is greater than 0 and equal to or less than 
0.2) disclosed in Japanese Patent Application Laid 
Open No. 59-56479, cerium activated trivalent metal 45 
oxyhalide phosphors MOX:xCe (where M is at least one 
trivalent metal selected from the group consisting of Pr, 
Nd, Pm, Sm, Eu, Tb, Dy, Ho, Er, Tm, Yb and Bi; X is at 
least one halogen selected from the group consisting of 
Br and I; and x is greater than 0 and less than 0.1) 50 
disclosed in Japanese Patent Application laid Open No. 
58-69281, cerium activated rare earth oxyhalide 
phosphors LnOX:xCe (where Ln is at least one rare 
earth element selected from the group consisting of Y, 
La, Gd and Lu; X is at least one halogen selected from $5 
the group consisting of CI. Brand I; and x is greaterthan 
0 and equal to or less than 0.1) disclosed in U.S. Patent 
No. 4,539,137, and europium activated complex halide 



phosphors M ll FXaM l X , bM" l X" 2 cM ,!, X , "3xA:yEu 2+ 
(where M" is at least one alkaline earth metal selected 
from the group consisting of Ba, Sr and Ca; M' is at least 
one alkaline metal selected from the group consisting of 
Li, Na, K, Rb and Cs; M' M is at least one divalent metal 
selected from the group consisting of Be and Mg; M m is 
at least one trivalent metal selected from the group 
consisting of Al, Ga, In and Ti; A is at least one metal 
oxide; X is at least one halogen selected from the group 
consisting of CI, Br and I; each of X\ X" and X"' is at 
least one halogen selected from the group consisting of 
F, CI, Br and I; a is equal to or greater than 0 and equal 
to or less than 2; b is equal to or greater than 0 and equal 
to or less than 1 0" 2 ; c is equal to or greater than 0 and 
equal to or less than 10' 2 ; a+b+c is equal to or greater 
than 10" 2 ; x is greater than 0 and equal to or less than 
0.5; and y is greaterthan 0 and equal to or less than 0.2) 
disclosed in U.S. Patent No. 4,962,047. 
[0196] In the present invention, the stimulable phos- 
phor usable for storing the energy of chemilumines- 
cence emission may be of any type insofar as it can 
store the energy of light in the wavelength band of visible 
light and can be stimulated by an electromagnetic wave 
to release in the form of light the energy of light in the 
wavelength band of visible light stored therein. More 
specifically, preferably employed stimulable phosphors 
include at least one selected from the group consisting 
of metal halophosp hates, rare-earth-activated sulfide- 
host phosphors, aluminate-host phosphors, silicate- 
host phosphors, fluoride-host phosphors and mixtures 
of two, three or more of these phosphors. Among them, 
rare-earth-activated sulfide-host phosphors are more 
preferable and : particularly, rare-earth -activated alka- 
line earth meta! sulfide-host phosphors disclosed in U. 
S. Patent Nos. 5,029,253 and 4,983,834, zinc ger- 
manate such as Zn 2 Ge0 4 :Mn, V; Zn 2 Ge0 4 :Mn dis- 
closed in Japanese Patent Application Laid Open No. 
2001-131545, alkaline-earth aluminate such as 
Sr 4 AI 14 0 2 5:Ln (wherein Ln is a rare-earth element) dis- 
closed in Japanese Patent Application Laid Open No. 
2001-123162, Y 08 Lu 1 2 Si0 5 :Ce, Zr; GdOChCe dis- 
closed in Japanese Patent Publication No. 6-31 904 and 
the like are most preferable. 

[0197] The above and other objects and features of 
the present invention will become apparent from the fol- 
lowing description made with reference to the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0198] Figure 1 is a schematic perspective view show- 
ing a biochemical analysis unit which is a preferred em- 
bodiment of the present invention. 
[0199] Figure 2 is a schematic front view showing a 
spotting device. 

[0200] Figure 3 is a schematic longitudinal cross sec- 
tional view showing a hybridization reaction vessel. 
[0201 ] Figure 4 is a schematic perspective view show- 
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ing a stimulabie phosphorsheet which is a preferred em- 
bodiment of the present invention. 
[0202] Figure 5 is a schematic perspective view show- 
ing an exposure device for exposing a number of the 
stimulabie phosphor layer regions formed in the stimu- 
labie phosphorsheet to a radioactive labeling substance 
selectively contained in a number of the absorptive re- 
gions formed in the biochemical analysis unit. 
[0203] Figure 6 is a schematic cross-sectioial view 
showing a method for exposing a number of the stimu- 
labie phosphor layer regions formed in the stimulabie 
phosphorsheet to a radioactive labeling substance con- 
tained in a number of the absorptive regions formed in 
the biochemical analysis unit. 

[0204] Figure 7 is a schematic view showing a scan- 
ner for reading radiation data recorded in a number of 
the stimulabie phosphor layer regions formed in the sup- 
port of the stimulabie phosphor sheet to produce bio- 
chemical analysis data. 

[0205] Figure 8 is a schematic perspective view show- 
ing details in the vicinity of a photomultiplier of a scanner 
shown in Figure 7. 

[0206] Figure 9 is a schematic cross-sectional view 
taken along a line A-A in Figure 8. 
[0207] Figure 1 0 is a schematic cross-sectional view 
taken along a line B-B in Figure 8. 
[0208] Figure 11 is a schematic cross-sectional view 
taken along a line C-C in Figure 8. 
[0209] Figure 12 is a schematic cross-sectional view 
taken along a line D-D in Figure 8. 
[021 0] Figure 1 3 is a schematic plan view showing the 
scanning mechanism of an optical head. 
[0211] Figure 14 is a block diagram of a control sys- 
tem, an input system, a drive system and a detection 
system of the scanner shown in Figure 7. 
[0212] Figure 15 is a schematic perspective view 
showing a stimulabie phosphorsheet onto which chemi- 
luminescence data recorded in a number of absorptive 
regions formed in a substrate of a biochemical analysis 
unit are to be transferred, which is another preferred em- 
bodiment of the present invention. 
[0213] Figure 1 6 is a schematic perspective view 
showing a scannerfor reading chemiluminescence data 
recorded in a number of stimulabie phosphor layer re- 
gions formed in a support 11 of a stimulabie phosphor 
sheet shown in Figure 15 and producing biochemical 
analysis data, 

[0214] Figure 17 is a schematic perspective view 
showing details in the vicinity of a photomultiplier of a 
scanner shown in Figure 16. 

[0215] Figure 18 is a schematic cross-sectional view 
taken along a line E-E in Figure 17. 
[0216] Figure 19 is a schematic perspective view 
showing an exposure device used for a method for ex- 
posing a stimulabie phosphor sheet which a further pre- 
ferred embodiment of the present invention. 
[0217] Figure 20 is a block diagram of a control sys- 
tem, a detection system and a display system of the ex- 



posure device shown in Figure 19. 
[0218] Figure 21 is a schematic perspective view 
showing a biochemical analysis unit which a further pre- 
ferred embodiment of the present invention. 

5 [0219] Figure 22 is a schematic perspective view 
showing a stimulabie phosphor sheet onto which radia- 
tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0220] Figure 23 is a schematic cross sectional view 

10 showing a method for exposing a number of stimulabie 
phosphor layer regions formed in the stimulabie phos- 
phor sheet shown in Figure 22 to a radioactive labeling 
substance selectively contained in the corresponding 
absorptive region formed in the biochemical analysis 

is unit shown in Figure 21 . 

[0221] Figure 24 is a schematic perspective view 
showing a stimulabie phosphorsheet onto which chemi- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 

20 [0222] Figure 25 is a schematic perspective view 
showing a biochemical analysis unit which is a further 
preferred embodiment of the present invention. 
[0223] Figure 26 is a schematic perspective view 
showing a stimulabie phosphor sheet onto which radia- 
ns tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0224] Figure 27 is a schematic view showing an in- 
ternal structure of an exposure device used for a method 
for exposing a stimulabie phosphor sheet which is a fur- 

30 ther preferred embodiment of the present invention. 
[0225] Figure 28 is a block diagram of a control sys- 
tem, a detection system and a memory system of a CCD 
area sensor and a control system, a memory system 
and a display system of an exposure device shown in 

35 Figure 27. 

[0226] Figure 29 is a schematic perspective view 
showing a stimulabie phosphor sheet onto which chemi- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 

40 [0227] Figure 30 is a schematic perspective view 
showing a biochemical analysis unit which is a further 
preferred embodiment of the present invention. 
[0228] Figure 31 is a schematic perspective view 
showing a stimulabie phosphor sheet onto which radia- 

45 tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0229] Figure 32 is a schematic cross sectional view 
showing an exposure device used for a method for ex- 
posing a stimulabie phosphor sheet which is a further 

50 preferred embodiment of the present invention. 

[0230] Figure 33 is a schematic perspective view 
showing a stimulabie phosphor sheet onto which chemi- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 

55 [0231] Figure 34 is a schematic perspective view 
showing a biochemical analysis unit which is a further 
preferred embodiment of the present invention. 
[0232] Figure 35 is a schematic perspective view 
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showing a stimulable phosphor sheet onto which radia- 
tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0233] Figure 36 is a schematic cross sectional view 
showing a method for exposing a number of stimulable 
phosphor layer regions formed in a support of the stim- 
ulable phosphor sheet shown in Figure 35 to a radioac- 
tive labeling substance selectively contained in a 
number of absorptive regions formed in a substrate of 
the biochemical analysis unit shown in Figure 34, 
[0234] Figure 37 is a schematic perspective view 
showing a stimulable phosphor sheet onto which cherni- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0235] Figure 1 is a schematic perspective view show- 
ing a biochemical analysis unit which is a preferred em- 
bodiment of the present invention and Figure 2 is a sche- 
matic cross sectional view thereof. 
[0236] As shown in Figure 1 , a biochemical analysis 
unit 1 according to this embodiment includes a substrate 
2 made of stainless steel and formed with a number of 
substantially circular through-holes 3 at a high density, 
and a number of absorptive regions 4 are dot-like 
formed by charging nylon-6 in the through-holes 3. 
[0237] Although not accurately shown in Figure 1, in 
this embodiment, about 10,000 through-holes 3 having 
a size of about 0.01 mm 2 are regularly formed at a den- 
sity of about 5,000 per cm 2 in the substrate 2. 
[0238] A number of absorptive regions 4 are formed 
by charging nylon-6 in thethrough-holes 3 formed in the 
substrate in such a manner that the surfaces of the ab- 
sorptive regions 4 are located at the same height level 
as that of the substrate. 

[0239] As shown in Figure 1, the substrate 2 of the 
biochemical analysis unit 1 is formed with two circular 
positioning through-holes 5. 

[0240] Figure 2 is a schematic front view showing a 
spotting device. 

[0241] As shown in Figure 2, when biochemical anal- 
ysis is performed, a solution containing specific binding 
substances such as a plurality of cDNAs whose se- 
quences are known but differ from each other are spot- 
ted using a spotting device onto a number of the absorp- 
tive regions 4 of the biochemical analysis unit 1 and the 
specific binding substances are fixed therein. 
[0242] As shown in Figure 2, the spotting device in- 
cludes an injector 6 for ejecting a solution of specific 
binding substances toward the biochemical analysis 
unit 1 and a CCD camera 7 and is constituted so that 
the solution of specific binding substances such as cD- 
NAs are spotted from the injector 6 when the tip end 
portion of the injector 6 and the center of the absorptive 
region 4 into which the solution containing specific bind- 
ing substances is to be spotted are determined to coin- 



cide with each other as a result of viewing them using 
the CCD camera, thereby ensuring that the solution of 
specific binding substances can be accurately spotted 
into a number of the absorptive regions 4 of the bio- 

5 chemical analysis unit 1 . 

[0243] Figure 3 is a schematic longitudinal cross sec- 
tional view showing a hybridization reaction vessel. 
[0244] As shown in Figure 3 ; a hybridization reaction 
vessel 8 is formed to have a substantially rectangular 

10 cross section and accommodates a hybridization solu- 
tion 9 containing a substance derived from a living or- 
ganism labeled with a labeling substance as a probe 
therein. 

[0245] In the case where a specific binding substance 
15 such as cDNA is to be labeled with a radioactive labeling 
substance, a hybridization solution 9 containing a sub- 
stance derived from a living organism and labeled with 
a radioactive labeling substance as a probe is prepared 
and is accommodated in the hybridization reaction ves- 
20 sel 8. 

[0246] On the other hand, in the case where a specific 
binding substance such as cDNA is to be labeled with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemiluminescent 

25 substrate, a hybridization solution 9 containing a sub- 
stance derived from a living organism and labeled with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemiluminescent 
substrate as a probe is prepared and is accommodated 

so in the hybridization reaction vessel 8. 

[0247] Further, in the case where a specific binding 
substance such as cDNA is to be labeled with a fluores- 
cent substance such as a fluorescent dye, a hybridiza- 
tion solution 9 containing a substance derived from a 

35 living organism and labeled with a fluorescent sub- 
stance such as a fluorescent dye as a probe is prepared 
and is accommodated in the hybridization reaction ves- 
sel 8. 

[0248] it is possible to prepare a hybridization reaction 

40 solution 9 containing two or more substances derived 
from a living organism among a substance derived from 
a living organism and labeled with a radioactive labeling 
substance, a substance derived from a living organism 
and labeled with a labeling substance which generates 

45 chemiluminescence emission when it contacts a chemi- 
luminescent substrate and a substance derived from a 
living organism and labeled with a fluorescent sub- 
stance such as a fluorescent dye and accommodate it 
in the hybridization vessel 8. In this embodiment, a hy- 

50 bridization reaction solution 9 containing a substance 
derived from a living organism and labeled with a radi- 
oactive labeling substance, a substance derived from a 
living organism and labeled with a labeling substance 
which generates chemiluminescence emission when it 

55 contacts a chemiluminescent substrate and a sub- 
stance derived from a living organism and labeled with 
a fluorescent substance such as a fluorescent dye is 
prepared and accommodated in the hybridization reac- 
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tion vessel 8. 

[0249] When hybridization is to be performed, the bi- 
ochemical analysis unit 1 containing specific binding 
substances such as a plurality of cDNAs spotted into a 
number of absorptive regions 4 is accommodated in the 5 
hybridization reaction vessel 8. 

[0250] As a result, specific binding substances spot- 
ted in a number of the absorptive regions 4 of the bio- 
chemical analysis unit 1 can be selectively hybridized 
with a substance derived from a living organism, labeled 10 
with a radioactive labeling substance and contained in 
the hybridization reaction solution 9, a substance de- 
rived from a living organism, labeled with a labeling sub- 
stance which generates chemiluminescence emission 
when it contacts a chemiluminescent substrate and con- 15 
tained in the hybridization reaction solution 9 and a sub- 
stance derived from a living organism, labeled with a flu- 
orescent substance such as a fluorescent dye and con- 
tained in the hybridization reaction solution 9, 
[0251] In this manner, radiation data of a radioactive 20 
labeling substance, chemiluminescence data of a labe- 
ling substance which generates chemiluminescence 
emission when it contacts a chemiluminescent sub- 
strate and fluorescence data of a fluorescent substance 
such as a fluorescent dye are recorded in a number of 25 
absorptive regions 4 formed in the biochemical analysis 
unit 1 . 

[0252] Fluorescence data recorded in a number of ab- 
sorptive regions 4 formed in the biochemical analysis 
unit 1 are read by a scanner described later, thereby pro- 30 
ducing biochemical analysis data. 
[0253] On the other hand, radiation data of the radio- 
active labeling substance recorded in a number of ab- 
sorptive regions 4 formed in the biochemical analysis 
unit 1 are transferred onto a stimulable phosphor sheet 35 
and read by the scanner described later, thereby pro- 
ducing biochemical analysis data. 
[0254] Further, chemiluminescence data recorded in 
a number of absorptive regions 4 formed in the biochem- 
ical analysis unit 1 are transferred onto a stimulablo 40 
phosphor sheet described later and transferred chemi- 
luminescence data are read by another scanner de- 
scribed later, thereby producing biochemical analysis 
data. 

[0255] Figure 4 is a schematic perspective view show- 45 
ing a stimulable phosphorsheet which is a preferred em- 
bodiment of the present invention. 
[0256] As shown in Figure 4, a stimulable phosphor 
sheet 10 according to this embodiment includes a sup- 
port 1 1 made of stainless steel and regularly formed with 50 
a number of substantially circular through-holes 1 3 and 
a number of stimulable phosphor layer regions 12 are 
dot-like formed by charging BaFX system stimulable 
phosphor (where X is at least one halogen atom select- 
ed from the group consisting of CI, Br and I) capable of 55 
absorbing and storing radiation energy in the through- 
holes 13. 

[0257] A number of the through-holes 13 are formed 



in the support 1 1 in the same pattern as that of a number 
of the absorptive regions 4 formed in the substrate 2 of 
the biochemical analysis unit 1 and each of them has 
the same size as that of the absorptive region 4 formed 
in the substrate 2 of the biochemical analysis unit 1 . 
[0258] Therefore, although not accurately shown in 
Figure 4, in this embodiment, about 1 0,000 substantially 
circular stimulable phosphor layer regions 12 having a 
size of about 0.01 mm 2 are dot-like formed in a regular 
pattern at a density of about 5,000 per cm 2 in the support 
1 1 of the stimulable phosphor sheet 1 0. 
[0259] In this embodiment, stimulabie phosphor is 
charged in a number of the through-holes 1 3' formed in 
the support 1 1 in such a manner that the surfaces of the 
stimulable phosphor layer regions 12 lie at the same 
height level of that of the surface of the support 11 
[0260] As shown in Figure 4, the support 11 of the 
stimulable phosphor sheet 1 0 is formed with two circular 
positioning through-holes 1 5 at positions corresponding 
to the two positioning through-holes 5 formed in the sub- 
strate 2 of the biochemical analysis unit 1 and each of 
the positioning through-holes 15 has the same size as 
that of the positioning through-hole 5 formed in the sub- 
strate 2 of the biochemical analysis unit 1 . 
[0261] Figure 5 is a schematic perspective view show- 
ing an exposure device for exposing a number of the 
stimulable phosphor layer regions 1 2 formed in the stim- 
ulable phosphor sheet 1 0 to a radioactive labeling sub- 
stance selectively contained in a number of the absorp- 
tive regions 4 formed in the biochemical analysis unit 1 . 
[0262] As shown in Figure 5, the exposure device in- 
cludes a case 1 6 and a lid member 1 7 and a base plate 
1 8 on which the biochemical analysis unit 1 and the stim- 
ulable phosphor sheet 10 are to be placed is provided 
in the case 1 6. 

[0263] The case 1 6 and the lid member 1 7 are made 
of a material capable of attenuating radiation energy 
such as stainless steel and two erect positioning pins 
19,19 are formed on the base plate 1 8 at positions cor- 
responding to the two positioning through-holes 5 
formed in the substrate 2 of the biochemical analysis 
unit 1 and the two positioning through-holes 15 formed 
in the support 11 of the stimulable phosphor sheet 10. 
[0264] Each of the two positioning pins 19,19 has an 
outer diameter slightly smaller than the inner diameter 
of thetwo positioning through-holes 5formed in the sub- 
strate 2 of the biochemical analysis unit 1 and that of the 
two positioning through-holes 15 formed in the support 
11 of the stimulable phosphor sheet 10 so that there is 
no play when the two positioning pins 1 9, 1 9 are inserted 
into the two positioning through-holes 5 formed in the 
substrate 2 of the biochemical analysis unit 1 and the 
two positioning through-holes 15 formed in the support 
1 1 of the stimulable phosphor sheet 1 0. 
[0265] When a number of the stimulable phosphor 
layer regions 12 formed in the stimulable phosphor 
sheet 1 0 are to be exposed to a radioactive labeling sub- 
stance selectively contained in a number of the absorp- 
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tive regions 4 formed in the biochemical analysis unit 1 , 
the biochemical analysis unit 1 is first set on the base 
plate 18 of the exposure device in such a manner that 
the two positioning pins 19,19 formed on the base plate 
1 8 are inserted into the two positioning through-holes 5. 5 
[0266] The stimulable phosphor sheet 10 is then set 
on the biochemical analysis unit 1 set on the base plate 
1 8 of the exposure device in such a mannerthat the two 
positioning pins 19,19 formed on the base plata 1 8 are 
inserted into the two positioning through-holes 15. 10 
[0267] in this manner, since the biochemical analysis 
unit 1 and the stimulable phosphor sheet 1 0 arc set on 
the base plate 1 8 of the exposure device in such a man- 
ner that the two positioning pins 19, 19 formed on the 
base plate 18 of the exposure device are inserted into is 
the two positioning through-holes 5 and the two posi- 
tioning through-holes 15, the biochemical analysis unit 

1 and the stimulable phosphor sheet 10 can be posi- 
tioned and superposed so that each of a number of the 
absorptive regions 4 formed in the substrate 2 of the bi- 20 
ochemical analysis unit 1 faces one of a number of the 
stimulable phosphor layer regions 12 formed in the sup- 
port 1 1 of the stimulable phosphor sheet 1 0 in the same 
pattern as that of a number of the absorptive regions 4, 
thereby exposing a number of the stimulable phosphor 25 
layer regions 1 2 formed in the support 1 1 of the stimu- 
lable phosphor sheet 10 to a radioactive labeling sub- 
stance selectively contained in a number of the absorp- 
tive regions 4 formed in the substrate 2 of the biochem- 
ical analysis unit 1 . 30 
[0268] Figure 6 is a schematic cross-sectional view 
showing a method for exposing a number of the stimu- 
lable phosphor layer regions 1 2 formed in the stimulable 
phosphor sheet 10 by a radioactive labeling substance 
contained in a number of the absorptive regions 4 35 
formed in the biochemical analysis unit 1. 

[0269] In this embodiment, since the biochemical 
analysis unit 1 is formed by charging nylon-6 in a 
number of the through-holes 3 formed in the substrate 

2 made of stainless steel, the biochemical analysis unit 40 
1 does not substantially stretch or shrink when it is sub- 
jected to liquid processing such as hybridization and, 
therefore, it is possible to superpose the stimulable 
phosphor sheet 10 on the biochemical analysis unit 1 

so that each of the stimulable phosphor layer regions 45 
12 formed in the support 1 1 of the stimulable phosphor 
sheet 1 0 accurately faces the corresponding absorptive 
region 4 formed in the substrate 2 of the biochemical 
analysis unit 1 by setting the biochemical analysis unit 
1 and the stimulable phosphor sheet 10 on the base 50 
plate 18 of the exposure device in such a manner that 
the two positioning pins 19,19 formed on the base plate 
18 of the exposure device are inserted into the two po- 
sitioning through-holes 5 and the two positioning 
through-holes 15, thereby exposing the stimulable 55 
phosphor layer regions 12. 

[0270] In this manner, each of the stimulable phos- 
phor layer regions 12 formed in the support 11 of the 



stimulable phosphor sheet 1 0 is kept to face the corre- 
sponding absorptive region 4 formed in the substrate 2 
of the biochemical analysis unit 1 for a predetermined 
time period, whereby a number of the stimulable phos- 
phor layer regions 12 formed in the support 11 of the 
stimulable phosphor sheet 10 are exposed to the radi- 
oactive labeling substance contained in a number of the 
absorptive regions 4 formed in the substrate 2 of the bi- 
ochemical analysis unit 1 . 

[0271] During the exposure operation, electron 
beams (p rays) are released from the radioactive labe- 
ling substance contained in the absorptive regions 4 of 
the biochemical analysis unit 1 . However, since a 
number of the absorptive regions 4 of the biochemical 
analysis unit 1 are formed spaced apart from each other 
in the substrate 2 made of stainless steel and the sub- 
strate 2 made of stainless steel capable of attenuating 
radiation energy is present around each of the absorp- 
tive regions 4, electron beams (p rays) released from 
the radioactive labeling substance contained in the ab- 
sorptive regions 4 of the biochemical analysis unit 1 can 
be efficiently prevented from scattering in the substrate 
2 of the biochemical analysis unit 1. Further, since a 
number of the stimulable phosphor layer regions 12 of 
the stimulable phosphor sheet 10 are formed by charg- 
ing stimulable phosphor in a number of the through- 
holes 13 formed in the support 11 made of stainless 
steel capable of attenuating radiation energy and the 
support 11 made of stainless steel is present around 
each of the stimulable phosphor layer regions 12, elec- 
tron beams (P rays) released from the radioactive labe- 
ling substance contained in the absorptive regions 4 of 
the biochemical analysis unit 1 can be efficiently pre- 
vented from scattering in the support 1 1 of the stimulable 
phosphor sheet 1 0. Therefore, il is possible to cause all 
electron beams (P rays) released from the radioactive 
labeling substance contained in the absorptive region 4 
to enter the stimulable phosphor layer region 12 the ab- 
sorptive region 4 faces and to effectively prevent elec- 
tron beams (p rays) released from the absorptive region 
4 from entering stimulable phosphor layer regions 1 2 to 
be exposed to electron beams (p rays) released from 
neighboring absorptive regions 4. 

[0272] In this manner, a number of the stimulable 
phosphor layer regions 12 formed in the support 11 of 
the stimulable phosphor sheet 10 are selectively ex- 
posed to a radioactive labeling substance contained in 
the corresponding absorptive region 4 of the biochemi- 
cal analysis unit 1 . 

[0273] Thus, radiation data of a radioactive labeling 
substance are recorded in a number of the stimulable 
phosphor layer regions 12 formed in the support 11 of 
the stimulable phosphor sheet 10. 
[0274] Figure 7 is a schematic view showing a scan- 
ner for reading radiation data recorded in a number of 
the stimulable phosphor layer regions 12 formed in the 
support 11 of the stimulable phosphor sheet 10 to pro- 
duce biochemical analysis data and Figure 8 is a sche- 
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matic perspective view showing details in the vicinity of 
a photomultipiier of a scanner shown in Figure 7. 
[0275] The scanner shown in Figures 7 and 8 is con- 
stituted so as to read radiation data recorded in a 
number of the stimulable phosphor layer regions 123 
formed in the support 11 of the stimulable phosphor 
sheet 10 and fluorescence data of a fluorescent sub- 
stance such as a fluorescent dye recorded in a number 
of the absorptive regions 4 formed in the substrate 2 of 
the biochemical analysis unit 1 to produce biochemical 
analysis data. 

[0276] As shown in Figure 7, the scanner includes a 
first laser stimulating ray source 21 for emitting a laser 
beam having a wavelength of 640 nm, a second laser 
stimulating ray source 22 for emitting a laser beam hav- 
ing a wavelength of 532 nm and a third laser stimulating 
ray source 23 for emitting a laser beam having a wave- 
length of 473 nm. 

[0277] In this embodiment, the first laser stimulating 
ray source 21 is constituted by a semiconductor laser 
beam source and the second laser stimulating ray 
source 22 and the third laser stimulating ray source 23 
are constituted by a second harmonic generation ele- 
ment. 

[0278] A laser beam 24 emitted from the first laser 
stimulating source 21 passes through a collimator lens 
25, thereby being made a parallel beam, and is reflected 
by a mirror 26. A first dichroic mirror 27 for transmitting 
light having a wavelength of 640 nm but reflecting light 
having a wavelength of 532 nm and a second dichroic 
mirror 28 for transmitting light having a wavelength 
equal to and longer than 532 nm but reflecting light hav- 
ing a wavelength of 473 nm are provided in the optical 
path of the laser beam 24 emitted from the first laser 
stimulating ray source 21. The laser beam 24 emitted 
from the first laser stimulating ray source 21 and reflect- 
ed by the mirror26 passes through the first dichroic mir- 
ror 27 and the second dichroic mirror 28 and advances 
to a mirror 29. 

[0279] On the other hand, the laser boam 24 emitted 
from the second laser stimulating ray source 22 passes 
through a collimator lens 30, thereby being made a par- 
allel beam, and is reflected by the first dichroic mirror 
27, thereby changing its direction by 90 degrees The 
laser beam 24 then passes through the second dichroic 
mirror 28 and advances to the mirror 29. 
[0280] Further, the laser beam 24 emitted from the 
third laser stimulating ray source 23 passes through a 
collimator lens 31 , thereby being made a parallel beam, 
and is reflected by the second dichroic mirror 28, there- 
by changing its direction by 90 degrees. The laser beam 
24 then advances to the mirror 29. 
[0281 ] The laser beam 24 advancing to the mirror 29 
is reflected by the mirror 29 and advances to a mirror 
32 to be reflected thereby. 

[0282] A perforated mirror 34 formed with a hole 33 
at the center portion thereof is provided in the optical 
path of th e laser beam 24 reflected by the mirror 32. The 



laser beam 24 reflected by the mirror 32 passes through 
the hole 33 of the perforated mirror 34 and advances to 
a concave mirror 38. 

[0283] The laser beam 24 advancing to the concave 
5 mirror 38 is reflected by the concave mirror 38 and en- 
ters an optical head 35. 

[0284] The optical head 35 includes a mirror 36 and 
an aspherical lens 37. The laser beam 24 entering the 
optical head 35 is reflected by the mirror 36 and con- 

10 densed by the aspherical lens 37 onto the stimulable 
phosphor shoot 10 or the biochemical analysis unit 1 
placed on the glass plate 41 of a stage 40. 
[0285] When the laser beam 24 impinges on one of 
the stimulable phosphor layer regions 12 formed in the 

15 support 1 1 of the stimulable phosphor sheet 1 0, stimu- 
lable phosphor contained in the stimulable phosphor 
layer region 12 is excited, thereby releasing stimulated 
emission 45. On the other hand, when the laser beam 
24 impinges on one of the absorptive regions 4 formed 

20 jn the substrate 2 of the biochemical analysis unit 1 , a 
fluorescent dye or the like contained in the absorptive 
region 4 is excited, thereby releasing fluorescence 
emission 45. 

[0286] The stimulated emission 45 released from the 
25 stimulable phosphor layer region 1 2 formed in the sup- 
port 11 of the stimulable phosphor 10 or the fluores- 
cence emission 45 released from the absorptive region 
4 formed in the substrate 2 of the biochemical analysis 
unit 1 is condensed onto the mirror 36 by the aspherical 
30 (ens 37 provided in the optical head 35 and reflected by 
the mirror 36 on the side of the optical path of the laser 
beam 24, thereby being made a parallel beam to ad- 
vance to the concave mirror 38. 

[0287] The stimulated emission 45 or the fluores- 
35 cence emission 45 advancing to the concave mirror 38 
is reflected by the concave mirror 38 and advances to 
the perforated mirror 34. 

[0288] As shown in Figure 8, the stimulated emission 
45 or the fluorescence emission 45 advancing to the 

40 perforated mirror 34 is reflected downward by the per- 
forated mirror 34 formed as a concave mirror and ad- 
vances to a filter unit 48, whereby light having a prede- 
termined wavelength is cut. The stimulated emission 45 
orthefluorescence emission 45 then impinges on a pho- 

45 tomultiplier50, thereby being photoelectrical^ detected. 
[0289] As shown in Figure 8, the filter unit 48 is pro- 
vided with four filter members 51a, 51b, 51c and 51 d 
and is constituted to be laterally movable in Figure 8 by 
a motor (not shown). 

50 [0290] Figure 9 is a schematic cross-sectional view 
taken along a line A-A in Figure 8. 
[0291] As shown in Figure 9, the filter member 51a 
includes a filter 52a and the filter 52a is used for reading 
fluorescence emission 45 by stimulating a fluorescent 

55 substance such as a fluorescent dye contained in a 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 using the first 
laser stimulating ray source 21 and has a property of 
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cutting off light having a wavelength of 640 nm but trans- 
mitting light having a wavelength longer than 640 nm. 
[0292] Figure 1 0 is a schematic cross-sectional view 
taken along a line B-B in Figure 8. 

[0293] As shown in Figure 1 0, the filter member 51b 5 
includes a filter 52b and the filter 52b is used for reading 
fluorescence emission 45 by stimulating a fluorescent 
substance such as a fluorescent dye contained in a 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 using the sec- 10 
ond laser stimulating ray source 22 and has a property 
of cutting off light having a wavelength of 532 nm but 
transmitting light having a wavelength longer than 532 
nm. 

[0294] Figure 11 is a schematic cross-sectional view 15 
taken along a line C-C in Figure 8. 
[0295] As shown in Figure 11, the filter member 51c 
includes a filter 52c and the filter 52c is used for reading 
fluorescence emission 45 by stimulating a fluorescent 
substance such as a fluorescent dye contained in in a 20 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 using the third 
laser stimulating ray source 23 and has a property of 
cutting off light having a wavelength of 473 nm but trans- 
mitting light having a wavelength longer than 473 nm. 25 
[0296] Figure 12 is a schematic cross-sectional view 
taken along a line D-D in Figure 8. 
[0297] As shown in Figure 1 2, the filter member 51 d 
includes a filter 52d and the filter 52d is used for reading 
stimulated emission 45 released from stimulable phos- 30 
phor contained in the stimulable phosphor layer 12 
formed in the support 11 of the stimulable phosphor 
sheet 10 upon being stimulated using the first laserstim- 
ulating ray source 1 and has a property of transmitting 
only light having a wavelength corresponding to that of 35 
stimulated emission 45 emitted from stimulable phos- 
phor and cutting off light having a wavelength of 640 nm. 
[0298] Therefore, in accordance with the kind of a 
stimulating ray source to be used, one of these filter 
members 51a, 51b, 51c, 51 d is selectively positioned in 40 
front of the photomultiplier 50, thereby enabling the pho- 
tomultiplier 50 to photoelectrical^ detect only light to be 
detected. 

[0299] The analog data produced by photoelectrical^ 
detecting stimulated emission 45 or fluorescence emis- 45 
sion 45 with the photomultiplier 50 are converted by an 
A/D converter 53 into digital data and the digital data are 
fed to a data processing apparatus 54. 
[0300] Figure 1 3 is a schematic plan view showing the 
scanning mechanism of the optical head 35. 50 
[0301] In Figure 13, optical systems other than the op- 
tical head 35 and the paths of the laser beam 24 and 
stimulated emission 45 orfluorescence emission 45 are 
omitted for simplification. 

[0302] As shown in Figure 13, the scanning mecha- 55 
nism of the optical head 35 includes a base plate 60, 
and a sub-scanning pulse motor 61 and a pair of rails 
62, 62 are fixed on the base plate 60. A movable base 



plate 63 is further provided so as to be movable in the 
sub-scanning direction indicated by an arrow Y in Figure 
13. 

[0303] The movable base plate 63 is formed with a 
threaded hole (not shown) and a threaded rod 64 rotated 
by the sub-scanning pulse motor 61 is engaged with the 
inside of the hole. 

[0304] A main scanning stepping motor 65 is provided 
on the movable base plate 63. The main scanning step- 
ping motor 65 is adapted for intermittently driving an 
endless belt 66 at a pitch equal to the distance between 
neighboring absorptive regions 4 formed in the bio- 
chemical analysis unit 1 , namely, the distance between 
neighboring stimulable phosphor layer regions 12 
formed in the stimulable phosphor sheet 1 0. 
[0305] The optical head 35 is fixed to the endless belt 
66 and when the endless belt 66 is driven by the main 
scanning stepping motor 65, the optical head 35 is 
moved in the main scanning direction indicated by an 
arrow X in Figure 13. 

[0306] In Figure 13, the reference numeral 67 desig- 
nates a linear encoder for detecting the position of the 
optical head 35 in the main scanning direction and the 
reference numeral 68 designates slits of the linear en- 
coder 67. 

[0307] Therefore, the optical head 35 is moved in the 
main scanning direction indicated by the arrow X and 
the sub-scanning direction indicated by the arrow Y in 
Figu re 1 3 by driving the endless belt 66 in the main scan- 
ning direction by the main scanning stepping motor 65 
and intermittently moving the movable base plate 63 in 
the sub-scanning direction by the sub-scanning pulse 
motor 61 , thereby scanning all of the stimulable phos- 
phor layer regions 12 formed in the support 11 of the 
stimulable phosphor sheet 1 0 or all of the absorptive re- 
gions 4 formed in the substrate 2 of the biochemical 
analysis unit 1 with the laser beam 24. 
[0308] Figure 14 is a block diagram of a control sys- 
tem, an input system, a drive system and a detection 
system of the scanner shown in Figure 7. 
[0309] As shown in Figure 14, the control system of 
the scanner includes a control unit 70 for controlling the 
overall operation of the scanner and the input system of 
the scanner includes a keyboard 71 which can be oper- 
ated by a user and through which various instruction sig- 
nals can be input. 

[0310] As shown in Figure 14, the drive system of the 
scanner includes the main scanning stepping motor 65 
for intermittently moving the optical head 35 in the main 
scanning direction, the sub-scanning pulse motor61 for 
moving the optical head 35 in the sub-scanning direction 
and a filter unit motor 72 for moving the filter unit 48 pro- 
vided with the four filter members 51 a. 51 b, 51 c and 51 d. 
[0311] The control unit 70 is adapted for selectively 
outputting a drive signal to the first laser stimulating ray 
source 21 , the second laser stimulating ray source 22 
or the third laser stimulating ray source 23 and output- 
ting a drive signal to the filter unit motor 72. 
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[0312] As shown in Figure 14, the detection system 
of the scanner includes the photomultiplier 50 and the 
linear encoder 67 for detecting the position of the optical 
head 35 in the main scanning direction. 
[0313] In this embodiment, the control unit 70 is 
adapted to control the on and off operation of the first 
laser stimulating ray source 21 . the second laser stim- 
ulating ray source 22 or the third laser stimulating ray 
source 23 in accordance with a detection signal indicat- 
ing the position of the optical head 35 input from the lin- 
ear encoder 67. 

[0314] The thus constituted scanner reads radiation 
data recorded in a number of the stimulable phosphor 
layer regions 12 formed in the support 11 of the stimu- 
lable phosphor sheet 10 and produces biochemical 
analysis data in the following manner. 
[0315] A stimulable phosphor sheet 1 0 is first set on 
the glass plate 41 of the stage 40 by a user. 
[0316] An instruction signal indicating that radiation 
data recorded in the stimulable phosphor layer region 
12 formed in the support 1 1 of the stimulable phosphor 
sheet 10 are to be read is then input through the key- 
board 71 . 

[0317] The instruction signal input through the key- 
board 71 is input to the control unit 70 and the control 
unit 70 outputs a drive signal to the filter unit motor 72 
in accordance with the instruction signal, thereby mov- 
ing the filter unit 48 so as to locate the filter member 51 d 
provided with the filter 52d having a property of trans- 
mitting only light having a wavelength corresponding to 
that of stimulated emission emitted from stimulable 
phosphor but cutting off light having a wavelength of 640 
nm in the optical path of stimulated emission 45. 
[0318] The control unit 70 further outputs a drive sig- 
nal to the main scanning stepping motor 65 to move the 
optical head 35 in the main scanning direction and when 
it determines based on a detection signal indicating the 
position of the optical head 35 input from the linear en- 
coder 67 that the optical head 35 has reached a position 
where a laser beam 24 can be projected onto a first stim- 
ulable phosphor layer region 1 2 among a number of the 
stimulable phosphor layer regions 1 2 formed in the sup- 
port 11 of the stimulable phosphor sheet 10, it outputs 
a drive stop signal to the main scanning stepping motor 
65 and a drive signal to the first stimulating ray source 
21 , thereby actuating it to emit a laser beam 24 having 
a wavelength of 640 nm. 

[0319] A laser beam 24 emitted from the first laser 
stimulating source 21 passes through the collimator lens 
25, thereby being made a parallel beam, and is reflected 
by the mirror 26. 

[0320] The laser beam 24 reflected by the mirror 26 
passes through the first dichroic mirror 27 and the sec- 
ond dichroic mirror 28 and advances to the mirror 29. 
[0321] The laser beam 24 advancing to the mirror 29 
is reflected by the mirror 29 and advances to the mirror 
32 to be reflected thereby. 

[0322] The laser beam 24 reflected by the mirror 32 



passes through the hole 33 of the perforated mirror 34 
and advances to the concave mirror 38. 
[0323] The laser beam 24 advancing to the concave 
mirror 38 is reflected by the concave mirror 38 and en- 

5 ters the optical head 35. 

[0324] The laser beam 24 entering the optical head 
35 is reflected by the mirror 36 and condensed by the 
aspherical lens 37 onto the first stimulable phosphor lay- 
er region 1 2 of the stimulable phosphor sheet 1 0 placed 

10 on the glass plate 41 of a stage 40. 

[0325] In this embodiment, since the stimulable phos- 
phor layer regions 1 2 are formed by charging stimulable 
phosphor in a number of the through-holes 13 formed 
in the support 11 made of stainless steel capable of at- 

15 tenuating light energy, it is possible to effectively prevent 
the laser beam 24 from scattering in each of the stimu- 
lable phosphor layer regions 1 2 and entering the neigh- 
boring stimulable phosphor layer regions 12 to excite 
stimulable phosphor contained in the neighboring stim- 

20 ulable phosphor layer regions 12. 

[0326] When the laser beam 24 impinges onto the first 
stimulable phosphor layer region 1 2 formed in the sup- 
port 1 1 of the stimulable phosphor sheet 1 0, stimulable 
phosphor contained in the first stimulable phosphor lay- 

25 er region 12 is excited by the laser beam 24, thereby 
releasing stimulated emission 45 from the first stimula- 
ble phosphor layer region 12. 

[0327] The stimulated emission 45 released from the 
first stimulable phosphor layer region 12 is condensed 
30 onto the mirror 36 by the aspherical lens 37 provided in 
the optical head 35 and reflected by the mirror 36 on the 
side of the optical path of the laser beam 24, thereby 
being made a parallel beam to advance to the concave 
mirror 38. 

35 [0328] The stimulated emission 45 advancing to the 
concave mirror 38 is reflected by the concave mirror 38 
and advances to the perforated mirror 34. 
[0329] As shown in Figure 8, the stimulated emission 
45 advancing to the perforated mirror 34 is reflected 

40 downward by the perforated mirror 34 formed as a con- 
cave mirror and advances to the filter 52d of the filter 
unit 48. 

[0330] Since the filter 52d has a property of transmit- 
ting only light having a wavelength corresponding to that 

45 of stimulated emission emitted from stimulable phos- 
phor and cutting off light having a wavelength of 640 nm, 
light having a wavelength of 640 nm corresponding to 
that of the stimulating ray is cut off by the filter 52d and 
only light having a wavelength corresponding to that of 

50 stimulated emission passes through the filter 52d to be 
photoelectrical^ detected by the photomultiplier 50. 
[0331] Analog data produced by photoelectrical^ de- 
tecting stimulated emission 45 with the photomultiplier 
50 are converted by the A/D converter 53 into digital da- 

55 ta and the digital data are fed to the data processing 
apparatus 54. 

[0332] When a predetermined time, for example, sev- 
eral microseconds, has passed after the first stimulating 
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ray source 21 was turned on ; the control unit 70 outputs 
a drive stop signal to the first stimulating ray source 21 , 
thereby turning it off and outputs a drive signal to the 
main scanning stepping motor 65, thereby moving the 
optical head 35 by one pitch equal to the distance be- 5 
tween neighboringstimulable phosphor layer regions 12 
of the stimulabie phosphor sheet 10. 
[0333] When the control unit 70 determines based on 
a detection signal indicating the position of the optical 
head 35 input from the linear encoder 67 that the optical 10 
head 35 has been moved by one pitch equal to the dis- 
tance between neighboring stimulabie phosphor layer 
regions 12 and has reached a position where a laser 
beam 24 can be projected onto a second stimulabie 
phosphor layer region 12 next to the first stimulabie 15 
phosphor layer region 1 2 formed in the stimulabie phos- 
phor sheet 10, it outputs a drive signal to the first stim- 
ulating ray source 21 to turn it on, thereby causing the 
laser beam 24 to excite stimulabie phosphor contained 
in the second stimulabie phosphor layer region 12 20 
formed in the stimulabie phosphor sheet 10 next to the 
first stimulabie phosphor layer region 12. 
[0334] Similarly to the above, the second stimulabie 
phosphor layer region 1 2 formed in the support 1 1 of the 
stimulabie phosphor sheet 1 0 is irradiated with the laser 25 
beam 24 emitted from the first laser stimulating ray 
source 21 for a predetermined time and when biochem- 
ical analysis data have been produced from radiation 
data recorded in the second stimulabie phosphor layer 
region 12 by photoelectrical^ detecting stimulated 30 
emission 45 released from the second stimulabie phos- 
phor layerregion 12 in response to the excitation of stim- 
ulabie phosphor with the photomultiplier 50 to produce 
analog data and digitizing the analog data by the A/D 
converter 53, the control unit 70 outputs a drive stop sig- 35 
nal to the first stimulating ray source 21 , thereby turning 
it off and outputs a drive signal to the main scanning 
stepping motor 65, thereby moving the optical head 35 
by one pitch equal to the distance between neighboring 
stimulabie phosphor layer regions 12. 40 
[0335] In this manner, the on and off operation of the 
first stimulating ray source 21 is repeated in synchro- 
nism with the intermittent movement of the optical head 
35 and when the control unit 70 determines based on a 
detection signal indicating the position of the optical 45 
head 35 input from the linear encoder 67 that the optical 
head 35 has been moved by one scanning line in the 
main scanning direction and that the stimulabie phos- 
phor layer regions 12 included in a first line of the stim- 
ulabie phosphor layer regions 12 formed in the support so 
11 of the stimulabie phosphor sheet 10 have been 
scanned with the laser beam 24, it outputs a drive signal 
to the main scanning stepping motor 65, thereby return- 
ing the optical head 35 to its original position and outputs 
a drive signal to the sub-scanning pulse motor 61 , there- 55 
by causing it to move the movable base plate 63 by one 
scanning line in the sub-scanning direction. 
[0336] When the control unit 70 determines based on 



a detection signal indicating the position of the optical 
head 35 input from the linear encoder 67 that the optical 
head 35 has been returned to its original position and 
determines that the movable base plate 63 has been 
moved by one scanning line in the sub-scanning direc- 
tion, similarly to the manner in which the stimulabie 
phosphor layer regions 12 included in the first line of the 
stimulabie phosphor layer regions 1 2 formed in the sup- 
port 11 of the stimulabie phosphor sheet 10 were se- 
quentially irradiated with the laser beam 24 emitted from 
the first laser stimulating ray source 21, the stimulabie 
phosphor layer regions 12 included in a second line of 
the stimulabie phosphor layer regions 12 formed in the 
support 1 1 of the stimulabie phosphor sheet 1 0 are se- 
quentially irradiated with the laser beam 24 emitted from 
the first laser stimulating ray source 21 , thereby exciting 
stimulabie phosphor contained in the stimulabie phos- 
phor layer regions 12 included in the second line and 
stimulated emission 45 released from the stimulabie 
phosphor layer regions 12 in the second line is sequen- 
tially and photoelectrical^ detected by the photomulti- 
plier 50. 

[0337] Analog data produced by photoelectrical ly de- 
tecting stimulated emission 45 with the photomultiplier 
50 are converted by an A/D converter 53 into digital da- 
ta, thereby producing biochemical analysis data from ra- 
diation data recorded in the stimulabie phosphor layer 
regions 12 formed in the support 11 of the stimulabie 
phosphor sheet 10. 

[0338] When all of the stimulabie phosphor layer re- 
gions 1 2 formed in the support 1 1 of the stimulabie phos- 
phor sheet 10 have been scanned with the laser beam 
24 emitted from the first laser stimulating ray source 21 
to excite stimulabie phosphor contained in the stimula- 
bie phosphor layer regions 1 2 and biochemical analysis 
data produced from radiation data recorded in the stim- 
ulabie phosphor layer regions 12 formed in the support 
1 1 of the stimulabie phosphor sheet 1 0 by photoelectri- 
cally detecting stimulated emission 45 released from the 
stimulabie phosphor layer regions 12 with the photom- 
ultiplier 50 to produce analog data and digitizing the an- 
alog data by the A/D converter 53 have been forwarded 
to the data processing apparatus 54, the control unit 70 
outputs a drive stop signal to the first laser stimulating 
ray source 21 , thereby turning it off. 
[0339] As described above, radiation data of the radi- 
oactive labeling substance recorded in a number of the 
stimulabie phosphor layer regions 12 of the stimulabie 
phosphor sheet 1 0 are read by the first scanner to pro- 
duce biochemical analysis data. 

[0340] On the other hand, when fluorescence data of 
a fluorescent substance recorded in a number of the ab- 
sorptive regions 4 formed in the substrate 2 of the bio- 
chemical analysis unit 1 are to be read to produce bio- 
chemical analysis data, the biochemical analysis unit 1 
is first set by the user on the glass plate 41 of the stage 
40. 

[0341] An instruction signal indicating that fluores- 
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cence data recorded in a number of the absorptive re- 
gions 4 formed in the substrate 2 of the biochemical 
analysis unit 1 are to be read is then input by the user 
through the keyboard 71 together with a labeling sub- 
stance identifying signal for identifying the kind of a flu- 
orescent substance such as a fluorescent dye labeling 
a substance derived from a living organism. 
[0342] When the instruction signal and the labeling 
substance identifying signal are input by the user 
through the keyboard 71, the control unit 70 selects 
based on the instruction signal and the labeling sub- 
stance identifying signal a laser stimulating ray source 
for emitting a laser beam 24 of a wavelength capable of 
efficiently stimulating the input fluorescent substance 
from among the first laser stimulating ray source 21 , the 
second laser stimulating ray source 22 and the third la- 
ser stimulating ray source 23 and selects the filter mem- 
ber for cutting light having a wavelength of the laser 
beam 24 to be used for stimulating the input fluorescent 
substance and transmitting light having a longer wave- 
length than that of the laser beam to be used for stimu- 
lation from among the three filter members 51 a, 51 b and 
51c. 

[0343] Similarly to the case where radiation data re- 
corded in a number of the stimulable phosphor layer re- 
gions 12formed in the support 11 of thestimulable phos- 
phor sheet 10 are read, all of the absorptive regions 4 
formed in the substrate 2 of the biochemical analysis 
unit 1 are scanned by the laser beam 24, thereby stim- 
ulating a fluorescent substance contained in the absorp- 
tive regions 4, fluorescence emission 45 released from 
the fluorescent substance is photoelectrical^ detected 
by the photomultiplier 50 to produce analog data and 
the analog data are digitized by the A/D converter 53 to 
be forwarded to the data processing apparatus 54. 
[0344] In this embodiment, since the absorptive re- 
gions 4 of the biochemical analysis unit 1 are formed by 
charging nylon-6 in the through-holes 3 formed in the 
substrate 2 made of stainless steel capable of attenuat- 
ing light energy, it is possible to effectively prevent the 
laser beam 24 from scattering in each of the absorptive 
regions 4 and entering the neighboring absorptive re- 
gions 4 to excite a fluorescent substance contained in 
the neighboring absorptive regions 4. 
[0345] In this manner, fluorescence data of the fluo- 
rescent substance are read to produce biochemical 
analysts data. 

[0346] Figure 1 5 is a schematic perspective view 
showing a stimuiable phosphorsheet onto which chemi- 
luminescence data recorded in a number of the absorp- 
tive regions 4 formed in the substrate 2 of the biochem- 
ical analysis unit 1 are to be transferred, which is another 
preferred embodiment of the present invention. 
[0347] A stimulable phosphor sheet 80 shown in Fig- 
ure 1 5 has the same configuration as that of the stimu- 
lable phosphor sheet 10 shown in Figure 4 except that 
a number of stimulable phosphor layer regions 82 are 
formed by charging SrS system stimulable phosphorca- 



pable of absorbing and storing light energy in the 
through-holes 13 formed in the support 11 made of 
stainless steel. 

[0348] As shown in Figure 15, similarly to the stimu- 

5 lable phosphor sheet 1 0 shown in Figure 4. the support 
11 of the stimulable phosphor sheet 80 is formed with 
the two positioning through-holes 15. 
[0349] Chemiluminescence data recorded in a 
number of the absorptive regions 4 formed in the sub- 

10 strate 2 of the biochemical analysis unit 1 are transferred 
onto a number of the stimulable phosphor layer regions 
82 of the stimulable phosphor 80 shown in Figure 15. 
[0350] When chemiluminescence data recorded in a 
number of the absorptive regions 4 formed in the sub- 

15 strate 2 of the biochemical analysis unit 1 are to be trans- 
ferred onto a number of the stimulable phosphor layer 
regions 1 7 of the stimulable phosphor 1 5, a number of 
the absorptive regions 4 of the biochemical analysis unit 
1 are first brought into contact with a chemiluminescent 

20 substrate. 

[0351] As a result, chemiluminescence emission in a 
wavelength of visible light is selectively released from a 
number of the absorptive regions 4 of the biochemical 
analysis unit 1 . 

25 [0352] The biochemical analysis unit 1 releasing 
chemiluminescence emission is first set on the base 
plate 18 of the exposure device shown in Figure 5 in 
such a manner that the two positioning pins 19, 19 
formed on the base plate 18 are inserted into the two 

30 positioning through-holes 5. 

[0353] The stimulable phosphor sheet 80 is then set 
on the biochemical analysis unit 1 set on the base plate 
18 of the exposure device in such a manner thatthe two 
positioning pins 19,19 formed on the base plate 1 8 are 

35 inserted into the two positioning through-holes 15. 

[0354] In this manner, since the biochemical analysis 
unit 1 and the stimulable phosphor sheet 80 are set on 
the base plate 1 8 of the exposure device in such a man- 
ner that the two positioning pins 19,19 formed on the 

40 base plate 18 of the exposure device are inserted into 
the two positioning through-holes 5 and the two posi- 
tioning through-holes 15, the biochemical analysis unit 
1 and the stimulable phosphor sheet 80 can be posi- 
tioned and superposed so that each of a number of the 

45 absorptive regions 4 formed in the substrate 2 of the bi- 
ochemical analysis unit 1 faces one of a number of the 
stimulable phosphor layer regions 82 formed in the sup- 
port 1 1 of the stimulable phosphor sheet 80 in the same 
pattern as that of a number of the absorptive regions 4, 

50 thereby exposing a number of the stimulable phosphor 
layer regions 82 formed in the support 11 of the stimu- 
lable phosphor sheet 80 to chemiluminescence emis- 
sion selectively released from a number of the absorp- 
tive regions 4 formed in the substrate 2 of the biochem- 

55 jcat analysis unit 1 . 

[0355] Thus, each of the stimulable phosphor layer re- 
gions 82 formed in the support 11 of thestimulablephos- 
phor sheet 80 is kept to face the corresponding absorp- 
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ttve region 4 formed in the substrate 2 of the biochemical 
analysis unit 1 for a predetermined time period, whereby 
a number of the stimulable phosphor layer regions 82 
formed in the support 11 of the stimulable phosphor 
sheet 80 are exposed to chemiluminescence emission s 
selectively released from a number of the absorptive re- 
gions 4 formed in the substrate 2 of the biochemical 
analysis unit 1 . 

[0356] In this embodiment, since the biochemical 
analysis unit 1 is formed by charging nylon-6 in a 10 
number of the through-holes 3 formed in the substrate 
2 made of stainless steel, the biochemical analysis unit 
1 does not substantially stretch or shrink when it is sub- 
jected to liquid processing such as hybridization and, 
therefore, it is possible to superpose the stimulable 15 
phosphor sheet 80 on the biochemical analysis unit 1 
so that each of the stimulable phosphor layer regions 
82 formed in the support 11 of the stimulable phosphor 
sheet 80 accurately faces the corresponding absorptive 
region 4 formed in the substrate 2 of the biochemical 20 
analysis unit 1 by setting the biochemical analysis unit 
1 and the stimulable phosphor sheet 80 on the base 
plate 18 of the exposure device in such a manner that 
the two positioning pins 19,19 formed on the base plate 
18 of the exposure device are inserted into the two po- 25 
sitioning through-holes 5 and the two positioning 
through-holes 15, thereby exposing the stimulable 
phosphor layer regions 82. 

[0357] During the exposure operation, since a 
number of the absorptive regions 4 of the biochemical 30 
analysis unit 1 are formed spaced apart from each other 
in the substrate 2 made of stainless steel and the sub- 
strate 2 made of stainless steel capable of attenuating 
light energy is present around each of the absorptive 
regions 4, chemiluminescence emission released from 35 
the absorptive regions 4 of the biochemical analysis unit 

I can be efficiently prevented from scattering in the sub- 
strate 2 of the biochemical analysis unit 1 . Further, since 
a number of the stimulable phosphor layer regions 82 

of the stimulable phosphor sheet 80 are formed by *o 
charging stimulable phosphor in a number of the 
through-holes 13 formed in the support 11 made of 
stainless steel capable of attenuating light energy and 
the support 1 1 made of stainless steel is present around 
each of the stimulable phosphor layer regions 82, 45 
chemiluminescence emission released from the ab- 
sorptive regions 4 of the biochemical analysis unit 1 can 
be efficiently prevented from scattering in the support 

II of the stimulable phosphor sheet 80. Therefore, it is 
possible to cause all chemiluminescence emission re- 50 
leased from the absorptive region 4 to enter the stimu- 
lable phosphor layer region 82 the absorptive region 4 
faces and to effectively prevent chemiluminescence 
emission released from the absorptive region 4 from en- 
tering stimulable phosphor layer regions 82 to be ex- 55 
posed to chemiluminescence emission released from 
neighboring absorptive regions 4. 

[0358] In this manner, a number of the stimulable 



phosphor layer regions 82 formed in the support 11 of 
the stimulable phosphor sheet 80 are selectively ex- 
posed to chemiluminescence emission released from 
the corresponding absorptive region 4 of the biochemi- 
cal analysis unit 1 . 

[0359] In this manner, chemiluminescence data re- 
corded in a number of the absorptive regions 4 of the 
biochemical analysis unit 1 are transferred onto and re- 
corded in a number of the stimulable phosphor layer re- 
gions 82 formed in thesupport 11 of the stimulablephos- 
phor sheet 80. 

[0360] Figure 16 Is a schematic perspective view 
showing a scanner for reading chemiluminescence data 
recorded in a number of the stimulable phosphor layer 
regions 82 formed in the support 11 of the stimulable 
phosphor sheet 80 and producing biochemical analysis 
data, Figure 1 7 is a schematic perspective view showing 
details in the vicinity of a photo multiplier of a scanner 
shown in Figure 1 6 and Figure 1 8 is a schematic cross- 
sectional view taken along a line E-E in Figure 17. 
[0361] The scanner shown in Figures 16 to 18 has the 
same configuration as that of the scanner shown in Fig- 
ures 7 to 14 except that it includes a fourth laser stimu- 
lating ray source 85 for emitting a laser beam 24 having 
a wavelength of 980 nm which can effectively stimulate 
SrS system stimulable phosphor instead of the third la- 
ser stimulating ray source 23 for emitting a laser beam 
24 having a wavelength of 473 nm, includes a filter 
member 51 e provided with a filter having a property of 
transmitting only light having a wavelength correspond- 
ing to that of stimulated emission emitted from stimula- 
ble phosphor and cutting off light having a wavelength 
of 980 nm, and includes a third dichroic mirror 86 for 
transmitting light having a wavelength equal to and 
shorter than 640 nm but reflecting light having a wave- 
length of 980 nm instead of the second dichroic mirror 
28 for transmitting light having a wavelength equal to 
and longer than 532 nm but reflecting light having a 
wavelength of 473 nm. 

[0362] The thus constituted scanner reads chemilu- 
minescence data recorded in a number of the stimulable 
phosphor layer regions 82 of the stimulable phosphor 
sheet 80 and produces biochemical analysis data in the 
following manner. 

[0363] A stimulable phosphor sheet 80 is first set on 
the glass plate 41 of the stage 40 by a user. 
[0364] An instruction signal indicating that chemilumi- 
nescence data recorded in the stimulable phosphor lay- 
er regions 82 formed in the stimulable phosphor sheet 
80 are to be read is then input through the keyboard 71 . 
[0365] The instruction signal input through the key- 
board 71 is input to the control unit 70 and the control 
unit 70 outputs a drive signal to the filter unit motor 72 
in accordance with the instruction signal, thereby mov- 
ing the filter unit 48 so as to locate the filter member 51 e 
provided with a filter 52e having a property of transmit- 
ting only light having a wavelength corresponding to that 
of stimulated emission emitted from the stimulable 
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phosphor layer regions 82 and cutting off light having a 
wavelength of 980 nm in the optical path of stimulated 
emission 45. 

[0366] The control unit 70 further outputs a drive sig- 
nal to the main scanning stepping motor 65 to move the 
optical head 35 in the main scanning direction and when 
it determines based on a detection signal indicating the 
position of the optical head 35 input from the linear en- 
coder 67 thatthe optical head 35 has reached a position 
where a laser beam 24 can be projected onto a first stim- 
ulable phosphor layer region 82 among a number of the 
stimulablG phosphor layor regions 82 formed in the stim- 
ulable phosphor sheet 80, it outputs a drive stop signal 
to the main scanning stepping motor 65 and a drive sig- 
nal to the fourth stimulating ray source 85, thereby ac- 
tuating it to emit a laser beam 24 having a wavelength 
of 980 nm. 

[0367] A laser beam 24 emitted from the fourth laser 
stimulating ray source 85 passes through a collimator 
lens 31 , thereby being made a parallel beam, and is re- 
flected by the third dichroic mirror 86, thereby changing 
its direction by 90 degrees. The laser beam 24 then ad- 
vances to the mirror 29. 

[0366] The laser beam 24 advancing to the mirror 29 
is reflected by the mirror 29 and advances to the mirror 
32 to be reflected thereby. 

[0369] The laser beam 24 reflected by the mirror 32 
passes through the hole 33 of the perforated mirror 34 
and advances to the concave mirror 38. 
[0370] The laser beam 24 advancing to the concave 
mirror 38 is reflected by the concave mirror 38 and en- 
ters the optical head 35. 

[0371] The laser beam 24 entering the optical head 
35 is reflected by the mirror 36 and condensed by the 
aspherical lens 37 onto the first stimulable phosphor lay- 
er region 82 of the stimulable phosphor sheet 80 placed 
on the glass plate 41 of a stage 40. 
[0372] In this embodiment, since the stimulable phos- 
phor layer regions 82 are formed by charging stimulable 
phosphor in a number of the through-holes 13 formed 
in the support 11 made of stainless steel, it is possible 
to effectively prevent the laser beam 24 from scattering 
in each of the stimulable phosphor layer regions 82 and 
entering the neighboring stimulable phosphor layer re- 
gions 82 to excite stimulable phosphor contained in the 
neighboring stimulable phosphor layer regions 82. 
[0373] When the laser beam 24 impinges onto the first 
stimulable phosphor layer region 82 formed in the stim- 
ulable phosphor sheet 80, stimulable phosphor con- 
tained in the first stimulable phosphor layer region 82 
formed in the stimulable phosphor sheet 80 is excited 
by the laser beam 24, thereby releasing stimulated 
emission 45 from the first stimulable phosphor layer re- 
gion 82. 

[0374] The stimulated emission 45 released from the 
first stimulable phosphor layer region 82 of the stimula- 
ble phosphor sheet 80 is condensed onto the mirror 36 
by the aspherical lens 37 provided in the optical head 



35 and reflected by the mirror 36 on the side of the op- 
tical path of the laser beam 24, thereby being made a 
parallel beam to advance to the concave mirror 38. 
[0375] The stimulated emission 45 advancing to the 

5 concave mirror 38 is reflected by the concave mirror 38 
and advances to the perforated mirror 34. 
[0376] As shown in Figure 1 7, the stimulated emission 
45 advancing to the perforated mirror 34 is reflected 
downward by the perforated mirror 34 formed as a con- 

10 cave mirror and advances to the filter 52e of the filter 
unit 48. 

[0377] Since the filter 52c has a property of transmit- 
ting only light having a wavelength corresponding to that 
of stimulated emission emitted from stimulable phos- 
15 phor and cutting off light having a wavelength of 980 nm, 
light having a wavelength of 980 nm corresponding to 
that of the stimulating ray is cut off by the filter 52e and 
only light having a wavelength corresponding to that of 
stimulated emission passes through the filter 52e to be 
20 photoelectrical^ detected by the photomultiplier 50. 
[0378] Analog data produced by photoelectrical^ de- 
tecting stimulated emission 45 with the photomultiplier 
50 are converted by an A/D converter 53 into digital data 
and the digital data are fed to a data processing appa- 
25 ratus 54. 

[0379] When a predetermined time has passed after 
the fourth stimulating ray source 85 was turned on, the 
control unit 70 outputs a drive stop signal to the fourth 
stimulating ray source 85, thereby turning it off and out- 
30 puts a drive signal to the main scanning stepping motor 
65, thereby moving the optical head 35 by one pitch 
equal to the distance between neighboring stimulable 
phosphor layer regions 82 of the stimulable phosphor 
sheet 80. 

35 [0380] When the control unit 70 determines based on 
a detection signal indicating the position of the optical 
head 35 input from the linear encoder 67 that the optical 
head 35 has been moved by one pitch equal to the dis- 
tance between neighboring stimulable phosphor layer 

40 regions 82, it outputs a drive signal to the fourth stimu- 
lating ray source 85 to turn it on, thereby causing the 
laser beam 24 to excite stimulable phosphor contained 
in a second stimulable phosphor layer region 82 formed 
in the support 1 1 of the stimulable phosphor sheet 80 

45 next to the first stimulable phosphor layer region 82. 
[0381] Similarly to the above, the second stimulable 
phosphor layer region 82 formed in the stimulable phos- 
phor sheet 80 is irradiated with the laser beam 24 for a 
predetermined time and when stimulated emission 45 

50 released from the second stimulable phosphor layer re- 
gion 82 is photoelectrical^ detected by the photomulti- 
plier 50 f thereby producing biochemical analysis data of 
the second stimulable phosphor layer region 82, the 
control unit 70 outputs a drive stop signal to the fourth 

55 stimulating ray source 85, thereby turning it off and out- 
puts a drive signal to the main scanning stepping motor 
65, thereby moving the optical head 35 by one pitch 
equal to the distance between neighboring stimulable 
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phosphor layer regions 17, 

[0382] In this manner, the on and off operation of the 
fourth stimulating ray source 85 is repeated in synchro- 
nism with the intermittent movement of the optical head 
35 and when the control unit 70 determines based on a 
detection signal indicating the position of the optical 
head 35 input from the linear encoder 67 that the optical 
head 35 has been moved by one scanning line in the 
main scanning direction and that the stimuiable phos- 
phor layer regions 82 included in a first line of the stim- 
uiable phosphor layer regions 82 formed in the stimuia- 
ble phosphorshcet 80 have been scanned with the laser 
beam 24, it outputs a drive signal to the main scanning 
stepping motor 65, thereby returning the optical head 
35 to its original position and outputs a drive signal to 
the sub-scanning pulse motor 61 , thereby causing it to 
move the movable base plate 63 by one scanning line 
in the sub-scanning direction. 

[0383] When the control unit 70 determines based on 
a detection signal indicating the position of the optical 
head 35 input from the linear encoder 67 that the optical 
head 35 has been returned to its original position and 
determines that the movable base plate 63 has been 
moved by one scanning line in the sub-scanning direc- 
tion, similarly to the manner in which the stimuiable 
phosphor layer regions 82 included in the first line of the 
stimuiable phosphor layer regions 82 formed in the stim- 
uiable phosphor sheet 80 were sequentially irradiated 
with the laser beam 24 emitted from the fourth laser 
stimulating ray source 85, the stimuiable phosphor layer 
regions 82 included in a second line of the stimuiable 
phosphor layer regions 82 formed in the stimuiable 
phosphor sheet 80 are sequentially irradiated with the 
laser beam 24 emitted from the fourth laser stimulating 
ray source 85, thereby exciting stimuiable phosphor 
contained in the stimuiable phosphor layer regions 82 
included in the second line and stimulated emission 45 
released from the stimuiable phosphor layer regions 82 
is sequentially and photoelectrical detected by the 
photomultiplicr 50. 

[0384] Analog data produced by photoelectrical^ de- 
tecting stimulated emission 45 with the photomultiplier 
50 are converted by the A/D converter 53 into digital da- 
ta and the digital data are fed to the data processing 
apparatus 54. 

[0385] When all of the stimuiable phosphor layer re- 
gions 82 formed in the support 1 1 of the stimuiable phos- 
phor sheet 80 have been scanned with the laser beam 
24 released from the fourth laser stimulating ray source 
85 to excite stimuiable phosphor contained in the stim- 
uiable phosphor layer regions 82 and biochemical anal- 
ysis data produced from chemiluminescence data re- 
corded in the stimuiable phosphor layer regions 82 
formed in the support 11 of the stimuiable phosphor 
sheet 80 by photoelectrically detecting stimulated emis- 
sion 45 released from the stimuiable phosphor layer re- 
gions 82 with the photomultiplier 50 to produce analog 
data and digitizing the analog data by the A/D converter 



53 have been forwarded to the data processing appa- 
ratus 54, the control unit 70 outputs a drive stop signal 
to the fourth laser stimulating ray source 85, thereby 
turning it off. 

5 [0386] As described above, chemiluminescence data 
recorded in a number of the stimuiable phosphor layer 
regions 82 of the stimuiable phosphor sheet 80 are read 
by the scanner to produce biochemical analysis data. 
[0387] According to the embodiments shown in Fig- 

10 ures 1 to 18, when a number of the stimuiable phosphor 
layer regions 12 formed in the support 11 of the stimu- 
iable phosphor sheet 10 are exposed to a radioactive 
labeling substance selectively contained in a number of 
the absorptive regions 4 formed in the substrate 2 of the 

15 biochemical analysis unit 1 , since a number of the ab- 
sorptive regions 4 of the biochemical analysis unit 1 are 
formed by charging nylon-6 in a number of the through- 
holes 3 formed in the substrate 2 made of stainless steel 
and the substrate 2 made of stainless steel capable of 

20 attenuating radiation energy is present around each of 
the absorptive regions 4, electron beams ((3 rays) re- 
leased from the radioactive labeling substance con- 
tained in a particular absorptive regions 4 can be effi- 
ciently prevented from scattering in the substrate 2 of 

25 the biochemical analysis unit 1 and entering stimuiable 
phosphor layer regions 12 next to the corresponding 
stimuiable phosphor layer region 12 of the stimuiable 
phosphor sheet 1 0. Further, since a number of the stim- 
uiable phosphor layer regions 12 of the stimuiable phos- 

30 phor sheet 1 0 are formed by charging stimuiable phos- 
phor in a number of the through-holes 13 formed in the 
support 11 made of stainless steel and the support 11 
made of stainless steel capable of attenuating radiation 
energy is present around each of the stimuiable phos- 

35 phor layer region 12, electron beams (p rays) released 
from the radioactive labeling substance contained in a 
particular absorptive regions 4 can be efficiently pre- 
vented from scattering in the support 1 1 of the stimuiable 
phosphor sheet 10 and entering stimuiable phosphor 

40 layer regions 12 next to the corresponding stimuiable 
phosphor layer region 12 of the stimuiable phosphor 
sheet 10. Therefore, it is possible to effectively prevent 
noise caused by the exposure of the stimuiable phos- 
phor layer region 12 to be exposed to electron beams 

45 (p rays) released from the radioactive labeling sub- 
stance contained in a particular absorptive regions 4 to 
electron beams (p rays) released from the radioactive 
labeling substance contained in the neighboring absorp- 
tive regions 4 from being generated in biochemical anal- 

50 ysis data and to produce biochemical analysis data hav- 
ing an excellent quantitative characteristic with high res- 
olution. 

[0388] Furthermore, according to the embodiments 
shown in Figures 1 to 1 8, when a number of the stimu- 
55 table phosphor layer regions 12 formed in the support 
11 of the stimuiable phosphor sheet 10 are to be ex- 
posed to a radioactive labeling substance selectively 
contained in a number of the absorptive regions 4 
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formed in the substrate 2 of the biochemical analysis 
unit 1 , since the biochemical analysis unit 1 and thestim- 
ulable phosphor sheet 1 0 are set on the base plate 1 8 
of the exposure device in such a manner that the two 
positioning pins 19, 19 formed on the base plate 18 of 
the exposure device are inserted into the two positioning 
through-holes 5 of the biochemical analysis unit 1 and 
the two positioning through-holes 15 of the stimulable 
phosphor sheet 1 0, the biochemical analysis unit 1 and 
the stimulable phosphor sheet 10 can be positioned and 
superposed so that each of a number of the absorptive 
regions 4 formed in the substrate 2 of the biochemical 
analysis unit 1 accurately faces the corresponding stim- 
ulable phosphor layer region 12 among a number of the 
stimulable phosphor layer regions 12 formed in the sup- 
port 1 1 of the stimulable phosphor sheet 1 0 in the same 
pattern as that of a number of the absorptive regions 4 
formed in the substrate 2 of the biochemical analysis 
unit 1, thereby exposing a number of the stimulable 
phosphor layer regions 12 formed in the support 11 of 
the stimulable phosphor sheet 1 0 to a radioactive labe- 
ling substance selectively contained in a number of the 
absorptive regions 4 formed in the substrate 2 of the bi- 
ochemical analysis unit 1 in a desired manner and, 
therefore, it is possible to produce biochemical analysis 
data having an excellent quantitative characteristic with 
high resolution by scanning a number of the stimulable 
phosphor layer regions 12 exposed to a radioactive la- 
beling substance with the laser beam 24 and photoelec- 
trically detecting stimulated emission 45 released from 
a number of the stimulable phosphor layer regions 12. 
[0389] Moreover, according to the embodiments 
shown in Figures 1 to 1 8, when a number of the stimu- 
lable phosphor layer regions 82 formed in the support 
11 of the stimulable phosphor sheet 80 are exposed to 
chemiluminescence emission selectively released from 
a number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 , since a 
number of the absorptive regions 4 of the biochemical 
analysis unit 1 are formed by charging nylon-6 in a 
number of the through-holes 3 formed in the substrate 
2 made of stainless steel and the substrate 2 made of 
stainless steel capable of attenuating light energy is 
present around each of the absorptive regions 4, chemi- 
luminescence emission selectively released from a 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 can be effi- 
ciently prevented from scattering in the substrate 2 of 
the biochemical analysis unit 1 and entering stimulable 
phosphor layer regions 82 next to the corresponding 
stimulable phosphor layer region 82 of the stimulable 
phosphor sheet 80. Further, since a number of the stim- 
ulable phosphor layer regions 82 of the stimulable phos- 
phor sheet 80 are formed by charging stimulable phos- 
phor in a number of the through-holes 1 3 formed in the 
support 11 made of stainless steel and the support 11 
made of stainless steel capable of attenuating radiation 
energy is present around each of the stimulable phos- 



phor layer region 82, chemiluminescence emission se- 
lectively released from a number of the absorptive re- 
gions 4 formed in the substrate 2 of the biochemical 
analysis unit 1 can be efficiently prevented from scatter- 

5 ing in the support 1 1 of the stimulable phosphor sheet 
80 and entering stimulable phosphor layer regions 82 
next to the corresponding stimulable phosphor layer re- 
gion 82 of the stimulable phosphor sheet 80. Therefore, 
it is possible to effectively prevent noise caused by the 

10 exposure of the stimulable phosphor layer region 82 to 
be exposed to chemiluminescence emission released 
from a particular absorptive regions 4 to chemilumines- 
cence emission released from neighboring absorptive 
regions 4 from being generated in biochemical analysis 

15 data and to produce biochemical analysis data having 
an excellent quantitative characteristic with high resolu- 
tion. 

[0390] Furthermore, according to the embodiments 
shown in Figures 1 to 1 8, when a number of the stimu- 

20 lable phosphor layer regions 82 formed in the support 
11 of the stimulable phosphor sheet 80 are to be ex- 
posed to chemiluminescence emission selectively re- 
leased from a number of the absorptive regions 4 
formed in the substrate 2 of the biochemical analysis 

25 unit 1 , since the biochemical analysis unit 1 and the stim- 
ulable phosphor sheet 80 are set on the base plate 1 8 
of the exposure device in such a manner that the two 
positioning pins 19, 19 formed on the base plate 18 of 
the exposure device are inserted into the two positioning 

30 through-holes 5 of the biochemical analysis unit 1 and 
the two positioning through-holes 15 of the stimulable 
phosphor sheet 80, the biochemical analysis unit 1 and 
the stimulable phosphor sheet 80 can be positioned and 
superposed so that each of a number of the absorptive 

35 regions 4 formed in the substrate 2 of the biochemical 
analysis unit 1 accurately faces the corresponding stim- 
ulable phosphor layer region 82 among a number of the 
stimulable phosphor layer regions 82 formed in the sup- 
port 1 1 of the stimulable phosphor sheet 80 in the same 

40 pattern as that of a number of the absorptive regions 4 
formed in the substrate 2 of the biochemical analysis 
unit 1 , thereby exposing a number of the stimulable 
phosphor layer regions 82 formed in the support 11 of 
the stimulable phosphor sheet 80 to chemilumines- 

45 cence emission selectively released from a number of 
the absorptive regions 4 formed in the substrate 2 of the 
biochemical analysis unit 1 in a desired manner and, 
therefore, it is possible to produce biochemical analysis 
data having an excellent quantitative characteristic with 

50 high resolution by scanning a number of the stimulable 
phosphor layer regions 82 exposed to chemilumines- 
cence emission with the laser beam 24 and photoelec- 
trical^ detecting stimulated emission 45 released from 
a number of the stimulable phosphor layer regions 82. 

55 [0391] Figure 19 is a schematic perspective view 
showing an exposure device used for a method for ex- 
posing a stimulable phosphor sheet which a further pre- 
ferred embodiment of the present invention. 
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[0392] As shown in Figure 19, in an exposure device 
for exposing a stimulable phosphor sheet according to 
this embodiment, a part of the base plate 18 is formed 
of a transparent glass plate 95 and a fluorescent lamp 
96 is provided in the case 1 6 below the transparent glass 5 
plate 95. 

[0393] On the other hand, the lid member 1 7 is formed 
with a photo-sensor 97 so as to face the fluorescent 
lamp 96 when the lid member 1 7 is closed and a display 
panel 98 is formed on the case 16. 10 
[0394] Figure 20 is a block diagram of a control sys- 
tem, a detection system and a display system of the ex- 
posure device shown in Figure 19. 
[0395] As shown in Figure 20, the control system, the 
detection system and the display system of the expo- 15 
sure device for exposing a stimulable phosphor sheet 
according to this embodiment includes a CPU 99 for 
controlling the overall operation of the exposure device, 
the photo-sensor 97 and the display panel 98. 
[0396] When a number of the stimulable phosphor 20 
layer regions 12 formed in the stimulable phosphor 
sheet 1 0 are to be exposed to a radioactive labeling sub- 
stance selectively contained in a number of the absorp- 
tive regions 4 formed in the biochemical analysis unit 1 
to transfer radiation data recorded in a number of the 25 
biochemical analysis unit 1 onto a number of the stimu- 
lable phosphor layer regions 12 of the stimulable phos- 
phor sheet 10, one of the biochemical analysis unit 1 
and the stimulable phosphor sheet 1 0 is first set on the 
base plate 1 8 of the exposure device in such a manner 30 
that the two positioning through-holes 5 of the biochem- 
ical analysis unit 1 or the two positioning through-holes 
15 of the stimulable phosphor sheet 10 are located on 
the transparent glass plate 95. 

[0397] The other one of the stimulable phosphor 35 
sheet 10 and the biochemical analysis unit 1 is then su- 
perposed on the one of the biochemical analysis unit 1 
and the stimulable phosphor sheet 10 so that the two 
positioning through-holes 1 5 of the stimulable phosphor 
sheet 10 or the two positioning through-holes 5 of the 40 
biochemical analysis unit 1 substantially align with the 
two positioning through-holes 5 of the biochemical anal- 
ysis unit 1 or the two positioning through-holes 1 5 of the 
stimulable phosphor sheet 10. The lid member 17 is 
then closed and the fluorescent lamp 96 is turned on. 45 
[0398] When the two positioning through-holes 5 of 
the biochemical analysis unit 1 and the two positioning 
through-holes 15 of the stimulable phosphor sheet 10 
do not overlap with each other at all. since light emitted 
from the fluorescent lamp 96 is blocked by the biochem- 50 
ical analysis unit 1 and the stimulable phosphor sheet 
10, the photo-sensor 97 does not detect light emitted 
from the fluorescent lamp 96 and, therefore, the photo- 
sensor 97 does not output any detection signal. 
[0399] When the CPU 99 does not receive any detec- 55 
tion signal input from the photo-sensor 97 even though 
the lid member 1 7 has been closed, it causes the display 
panel 98 to display a message reporting that the bio- 



chemical analysis unit 1 and the stimulable phosphor 
sheet 10 are not accurately superposed. 
[0400] To the contrary, when even a part of the two 
positioning through-holes 5 of the biochemical analysis 
unit 1 and a part the two positioning through-holes 1 5 of 
the stimulable phosphor sheet 10 overlap each other, 
light emitted from the fluorescent lamp 96 is transmitted 
through the two positioning through-holes 5 of the bio- 
chemical analysis unit 1 and the two positioning 
through-holes 15 of the stimulable phosphor sheet 10 
and detected by the photo-sensor 97 and a detection 
signal is output from the photo-sensor 97 to the CPU 99. 
[0401] Since the two positioning through-holes 5 are 
formed in the substrate 2 of the biochemical analysis 
unit 1 and the two positioning through-holes 15 are 
formed in the support 11 of the stimuiable phosphor 
sheet 10 in such a manner that when the biochemical 
analysis unit 1 and the stimulable phosphor sheet 10 
are superposed so that each of a number of the absorp- 
tive regions 4 formed in the substrate 2 of the biochem- 
ical analysis unit 1 accurately faces one of a number of 
the stimulable phosphor layer regions 12 formed in the 
support 11 of the stimulable phosphor sheet 10 in the 
same pattern as that of a number of the absorptive re- 
gions 4, the two positioning through-holes 5 of the bio- 
chemical analysis unit 1 and the two positioning 
through-holes 15 of the stimulable phosphor sheet 10 
completely align with each other and the amount of light 
to be detected by the photo-sensor 97 becomes maxi- 
mum, the CPU 99 compares the signal intensity of the 
detection signal input from the photo-sensor 97 with a 
threshold value determined in advance and stored in a 
memory (not shown). 

[0402] As a result, when the CPU 99 judges that the 
signal intensity of the detection signal input from the 
photo-sensor 97 is lower than the threshold value, it 
causes the display panel 98 to display a message re- 
porting that the biochemical analysis unit 1 and the stim- 
ulable phosphor sheet 10 are not accurately super- 
posed. 

[0403] To the contrary, when the CPU 99 judges that 
the signal intensity of the detection signal input from the 
photo-sensor 97 is equal to or higher than the threshold 
value, it causes the display panel 98 to display a mes- 
sage reporting that the biochemical analysis unit 1 and 
the stimulable phosphor sheet 1 0 are accurately super- 
posed. 

[0404] In this manner, the position of the other one of 
the stimulable phosphor sheet 10 and the biochemical 
analysis unit 1 is adjusted by the user so that the signal 
intensity of the detection signal input from the photo- 
sensor 97 to the CPU 99 is equal to or higher than the 
threshold value and, then, each of the stimulable phos- 
phor layer regions 12 formed in the support 11 of the 
stimulable phosphor sheet 1 0 is kept to face the corre- 
sponding absorptive region 4 formed in the substrate 2 
of the biochemical analysis unit 1 for a predetermined 
time period, whereby a number of the stimuiable phos- 
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phor layer regions 12 formed in the support 11 of the 
stimulable phosphor sheet 10 are exposed to the radi- 
oactive labeling substance contained in a number of the 
absorptive regions 4 formed in the substrate 2 of the bi- 
ochemical analysis unit 1. 

[0405] In this manner, radiation data recorded in a 
number of the absorptive regions 4 of the biochemical 
analysis unit 1 are transferred onto and recorded in a 
number of the stimulable phosphor layer regions 12 of 
the stimulable phosphor sheet 10. 
[0406] On the other hand, when chemiluminescence 
data recorded in a number of the absorptive regions 4 
of the biochemical analysis unit 1 are to be transferred 
onto a number of the stimulable phosphor layer regions 
82 of the stimulable phosphor sheet 80, a number of the 
absorptive regions 4 of the biochemical analysis unit 1 
are first brought into contact with a chemiluminescent 
substrate. 

[0407] As a result, chemiluminescence emission in a 
wavelength of visible light is selectively released from a 
number of the absorptive regions 4 of the biochemical 
analysis unit 1 . 

[0408] Then, one of the biochemical analysis unit 1 
releasing chemiluminescence emission and the stimu- 
lable phosphor sheet 80 is set on the base plate 18 of 
the exposure device in such a manner that the two po- 
sitioning through-holes 5 of the biochemical analysis 
unit 1 orthetwo positioning through-holes 15 of thestim- 
ulable phosphor sheet 1 0 are located on the transparent 
glass plate 95. 

[0409] The other one of the stimulable phosphor 
sheet 80 and the biochemical analysis unit 1 is further 
superposed on the one of the biochemical analysis unit 
1 and the stimulable phosphor sheet 80 so that the two 
positioning through-holes 1 5 of the stimulable phosphor 
sheet 80 or the two positioning through-holes 5 of the 
biochemical analysis unit 1 substantially align with the 
two positioning through-holes 5 of the biochemical anal- 
ysis unit 1 or the two positioning through-holes 15 of the 
stimulable phosphor sheet 80. The lid member 17 is 
then closed and the fluorescent lamp 96 is turned on. 
[041 0] Similarly to the above, the position of the other 
one of the stimulable phosphor sheet 80 and the bio- 
chemical analysis unit 1 is adjusted by the user so that 
the signal intensity of the detection signal output from 
the photo-sensor 97 to the CPU 99 is equal to or higher 
than the threshold value and, then, each of the stimula- 
ble phosphor layer regions 82 formed in the support 11 
of the stimulable phosphor sheet 80 is kept to face the 
corresponding absorptive region 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 for a prede- 
termined time period, whereby a number of the stimula- 
ble phosphor layer regions 82 formed in the support 11 
of the stimulable phosphor sheet 80 are exposed to 
chemiluminescence emission selectively released from 
a number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 . 
[0411] According to this embodiment, since the CPU 



99 of exposure device is constituted so as to automati- 
cally judge based on the amount of light emitted from 
the fluorescent lamp 96 and detected by the photo-sen- 
sor 97 that the positioning through-holes 5 of the bio- 

5 chemical analysis unit 1 and the positioning through- 
holes 1 5 of the stimulable phosphor sheet 1 0 completely 
have aligned with each other and the biochemical anal- 
ysis unit 1 and the stimulable phosphor sheet 10 have 
been superposed so that each of a number of the ab- 

10 sorptive regions 4 formed in the substrate 2 of the bio- 
chemical analysis unit 1 accurately faces one of a 
number of the stimulable phosphor layer regions 12 
formed in the support 11 of the stimulable 'phosphor 
sheet 1 0 in the same pattern as that of a number of the 

15 absorptive regions 4 and display a message indicating 
this fact on the display panel 98, it is possible to position 
and superpose the biochemical analysis unit 1 and the 
stimulable phosphor sheet 1 0 so that each of a number 
of the absorptive regions 4 formed in the substrate 2 of 

20 the biochemical analysis unit 1 accurately faces one of 
a number of the stimulable phosphor layer regions 12 
formed in the support 11 of the stimulable phosphor 
sheet 1 0 in the same pattern as that of a number of the 
absorptive regions 4 and to expose a number of the 

25 stimulable phosphor layer regions 1 2 formed in the sup- 
port 11 of the stimulable phosphor sheet 10 to a radio- 
active labeling substance selectively contained in a 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 in a desired 

30 manner. Therefore, it is possible to produce biochemical 
analysis data having an excellent quantitative charac- 
teristic with high resolution by scanning a number of the 
stimulable phosphor layer regions 12 exposed to a ra- 
dioactive labeling substance with the laser beam 24 and 

35 photoelectrical^ detecting stimulated emission 45 re- 
leased from a number of the stimulable phosphor layer 
regions 12. 

[0412] Furthermore, according to this embodiment, 
since the CPU 99 of exposure device is constituted so 
as to automatically judge based on the amount of light 
emitted from the fluorescent lamp 96 and detected by 
the photo-sensor 97 that the positioning through-holes 
5 of the biochemical analysis unit 1 and the positioning 
through-holes 15 of the stimulable phosphor sheet 80 

45 completely have aligned with each other and the bio- 
chemical analysts unit 1 and the stimulable phosphor 
sheet 80 have been superposed so that each of a 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 accurately fac- 

50 es one of a number of the stimulable phosphor layer re- 
gions 82 formed in the support 1 1 of the stimulable phos- 
phor sheet 80 in the same pattern as that of a number 
of the absorptive regions 4 and display a message indi- 
cating this fact on the display panel 98, it is possible to 

55 position and superpose the biochemical analysis unit 1 
and the stimulable phosphor sheet 80 so that each of a 
number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 accurately fac- 
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es one of a number of the stimulable phosphor layer re- 
gions 82 formed in the support 11 of the stimulable phos- 
phor sheet 80 in the same pattern as that of a number 
of the absorptive regions 4 and to expose a number of 
the stimulable phosphor layer regions 82 formed in the 5 
support 11 of the stimulable phosphor sheet 80 to 
chemiluminescence emission selectively released from 
a number of the absorptive regions 4 formed in the sub- 
strate 2 of the biochemical analysis unit 1 in c. desired 
manner. Therefore, it is possibleto produce biochemical fo 
analysis data having an excellent quantitative charac- 
teristic with high resolution by scanning a number of the 
stimulable phosphor layer regions 82 exposed to chemi- 
luminescence emission with the laser beam 24 and pho- 
toelectrically detecting stimulated emission 45 released 15 
from a number of the stimulable phosphor layer regions 
82. 

[0413] Figure 21 is a schematic perspective view 
showing a biochemical analysis unit which a further pre- 
ferred embodiment of the present invention. 20 
[0414] As shown in Figure 21 , a biochemical analysis 
unit 1 00 according to this embodiment includes a sub- 
strate 101 made of stainless steel and regularly formed 
with a number of substantially circular through-holes 
102 and a number of absorptive regions 1 04 are regu- 25 
larly formed by pressing an absorptive membrane 1 03 
formed on nylon-6 into a number of the through-holes 

102 formed in the substrate 101 using a calender 
processing apparatus (not shown). 

[041 5] Although not accurately shown in Figure 21 , in 30 
this embodiment, about 1 0,000 substantially circular ab- 
sorptive regions 104 having a size of about 0.01 mm 2 
are regularly formed at a density of about 5,000 per cm 2 
in the biochemical analysis unit 100. 

[0416] In this embodiment, the biochemical analysis 35 
unit 1 00 isformed by pressing the absorptive membrane 

103 into a number of the through-hoies 102 formed in 
the substrate 1 01 in such a manner that the surfaces of 
the absorptive regions 1 04 and the surface of the sub- 
strate 101 lie at the same height level. 40 
[0417] As shown in Figure 21, in this embodiment, 
one side portion of the substrate 1 01 of the biochemical 
analysis unit 1 00 is formed with two semi-circular posi- 
tioning notches 1 05. 

[0418] In this embodiment, similarly to the biocherni- 45 
cal analysis unit 1 shown in Figure 1 , a solution contain- 
ing specific binding substances such as cDNAs is spot- 
ted using the spotting device shown in Figure 2 onto a 
number of the absorptive regions 104 formed in the bi- 
ochemical analysis unit 100 and the specific binding 50 
substances are absorbed in a number of the absorptive 
regions 104. 

[0419] Since a number of the absorptive regions 1 04 
of the biochemical analysis unit 100 shown in Figure 21 
are formed by pressing the absorptive membrane 1 03 55 
into a number of the through-holes 102 formed in the 
substrate 1 01 , cavities in the absorptive membrane 1 03 
have been eliminated by the pressing operation in re- 



gions between neighboring absorptive regions 104. 
Therefore, a solution of specific binding substances 
spotted in the absorptive regions 1 04 can be effectively 
prevented from permeating the absorptive membrane 
103 and the specific binding substances are absorbed 
only in the absorptive regions 104. 
[0420] Further, as shown in Figure 3, the biochemical 
analysis unit 1 00 is set in the hybridization reaction ves- 
sel 8 accommodating a hybridization reaction solution 
9 containing a substance derived from a living organism 
and labeled with a radioactive labeling substance, a 
substance derived from a living organism and labeled 
with a labeling substance which generates chemilumi- 
nescence emission when it contacts a chemilumines- 
cent substrate and a substance derived from a living or- 
ganism and labeled with a fluorescent substance such 
as a fluorescent dye and specific binding substances 
absorbed in a number of the absorptive regions 104 of 
the biochemical analysis unit 1 00 are selectively hybrid- 
ized with a substance derived from a living organism, 
labeled with a radioactive labeling substance and con- 
tained in the hybridization reaction solution 9, a sub- 
stance derived from a living organism, labeled with a la- 
beling substance which generates chemiluminescence 
emission when it contacts a chemiluminescent sub- 
strate and contained in the hybridization reaction solu- 
tion 9 and a substance derived from a living organism, 
labeled with a fluorescent substance such as a fluores- 
cent dye and contained in the hybridization reaction so- 
lution 9. 

[0421] Thus, radiation data, chemiluminescence data 
and fluorescence data are recorded in a number of the 
absorptive regions 1 04 formed in the biochemical anal- 
ysis unit 100. 

[0422] Similarly to the previous embodiments, fluo- 
rescence data recorded in a number of the absorptive 
regions 104 of the biochemical analysis unit 100 are 
read by the scanner shown in Figures 7 to 1 4 to produce 
biochemical analysis data. 

[0423] On the other hand, radiation data recorded in 
a number of the absorptive regions 1 04 of the biochem- 
ical analysis unit 100 are transferred onto a stimulable 
phosphor sheet and chemiluminescence data recorded 
in a number of the absorptive regions 104 of the bio- 
chemical analysis unit 1 00 are transferred onto another 
stimulable phosphor sheet. 

[0424] Figure 22 is a schematic perspective view 
showing a stimulable phosphor sheet onto which radia- 
tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0425] As shown in Figure 22, a stimulable phosphor 
sheet 1 1 0 according to this embodiment includes a stim- 
ulable phosphor membrane 111 containing BaFX sys- 
tem stimulable phosphor (where X is at least one halo- 
gen atom selected from the group consisting of CI, Br 
and I) capable of absorbing and storing radiation energy 
and a binder and a support 113 made of stainless steel 
and regularly formed with a number of through-holes 
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112, and the stimulable phosphor membrane 111 is 
pressed into a number of the through-holes 1 1 2 formed 
in the support 1 1 3 using a calender processing appara- 
tus (not shown), thereby dot-like forming a number of 
stimulable phosphor layer regions 115 at positions cor- 
responding to those of a number of the through-holes 
112 of the support 113. 

[0426] A number of the through-holes 1 1 2 are formed 
in the support 113 in the same pattern as that of a 
number of the absorptive regions 1 04 formed in the bi- 
ochemical analysis unit 100. 

[0427] Therefore, although not accurately shown in 
Figure 22, in this embodiment, about 10,000 substan- 
tially circular stimulable phosphor layer regions 115 hav- 
ing a size of about 0.01 mm 2 are dot-like formed in a 
regular pattern at a density of about 5,000 per cm 2 in 
the support 113 of the stimulable phosphor sheet 110 in 
the same pattern as that of a number of the absorptive 
regions 104 formed in the biochemical analysis unit 100. 
[0428] As shown in Figure 22, one side portion of the 
support 113 of the stimulable phosphor sheet 110 cor- 
responding to the one end portion of the substrate 1 01 
of the biochemical analysis unit 1 00 formed with the po- 
sitioning notches 105, 105 is formed with two semi-cir- 
cular positioning notches 116, 116 at positions corre- 
sponding to those of the positioning notches 105, 105 
formed at the one side portion of the substrate 101 of 
the biochemical analysis unit 1 00. Each of the semi-cir- 
cular positioning notches 116,116 has the same size as 
that of the positioning notch 1 05, 1 05 formed in the sub- 
strate 101 of the biochemical analysis unit 100. 
[0429] In this embodiment, the stimulable phosphor 
sheet 11 0 is formed by pressing the stimulable phosphor 
membrane 1 1 1 into a number of the through-holes 1 1 2 
formed in the support 1 1 3 in such a manner that the sur- 
face of the support 1 1 3 and the surfaces of a number of 
the stimulable phosphor layer regions 115 lie at the 
same height level. 

[0430] In this embodiment, a number of the stimulable 
phosphor layer regions 115 formed in the stimulable 
phosphor sheet 110 are exposed to a radioactive labe- 
ling substance selectively contained in a number of the 
absorptive regions 1 04 formed in the biochemical anal- 
ysis unit 1 00 using the exposure device shown in Figure 
5, thereby transferring radiation data recorded in a 
number of the absorptive regions 104 formed in the bi- 
ochemical analysis unit 100 onto a number of the stim- 
ulable phosphor layer regions 115 formed in the stimu- 
lable phosphor sheet 110. 

[0431] Each of the two positioning notches 105, 105 
of the biochemical analysis unit 1 00 and each of the two 
positioning notches 116, 11 6 of the stimulable phosphor 
sheet 110 have inner diameters slightly larger than the 
outer diameter of each of the two erect positioning pins 
19,19 formed on the base plate 1 8 of the exposure de- 
vice. Therefore, it is possible to accurately position the 
biochemical analysis unit 100 and the stimulable phos- 
phor sheet 1 1 0 so that each of a number of the stimula- 



ble phosphor layer regions 115 formed in the stimulable 
phosphor sheet 1 1 0 faces the corresponding absorptive 
region 104 formed in the biochemical analysis unit 100 
by superposing the biochemical analysis unit 100 and 

5 the stimulable phosphor sheet 1 1 0 in such a mannerthat 
the two erect positioning pins 19,19 formed on the base 
plate 18 of the exposure device are fitted into the two 
positioning notches 105, 105 of the biochemical analy- 
sis unit 1 00 and the two positioning notches 116, 1 1 6 of 

10 the stimulable phosphor sheet 110. 

[0432] Figure 23 is a schematic cross sectional view 
showing a method for exposing a number of the stimu- 
lable phosphor layer regions 115 formed in the stimula- 
ble phosphor sheet 110 to a radioactive labeling sub- 

15 stance selectively contained in the corresponding ab- 
sorptive region 104 formed in the biochemical analysis 
unit 100. 

[0433] In this embodiment, since the biochemical 
analysis unit 100 is formed by pressing the absorptive 

20 membrane 103 formed of nylon-6 into a number of the 
through-holes 1 02 formed in the substrate 101 made of 
stainless steel, the biochemical analysis unit 100 does 
not substantially stretch or shrink when it is subjected to 
liquid processing such as hybridization and, therefore, 

25 it is possible to superpose the stimulable phosphor 
sheet 110 on the biochemical analysis unit 100 so that 
each of the stimulable phosphor layer regions 115 
formed in stimulable phosphor sheet 1 1 0 accurately fac- 
es the corresponding absorptive region 104 formed in 

30 the biochemical analysis unit 100 by setting the bio- 
chemical analysis unit 1 00 and the stimulable phosphor 
sheet 110 on the base plate 18 of the exposure device 
in such a manner that the two positioning pins 19, 19 
formed on the base plate 1 8 of the exposure device are 

35 fitted into the two positioning through-holes 105, 105 
and the two positioning notches 116, 116, thereby ex- 
posing a number of the stimulable phosphor layer re- 
gions 1 1 5 of the stimulable phosphor sheet 1 1 0 to a ra- 
dioactive labeling substance selectively contained in a 

40 number of the absorptive regions 104 of the biochemical 
analysis unit 1 00. 

[0434] When a number of the stimulable phosphor 
layer regions 1 1 5 of the stimulable phosphor sheet 1 1 0 
are exposed to a radioactive labeling substance selec- 
ts tively contained in a number of the absorptive regions 
104 of the biochemical analysis unit 100, electron 
beams (p rays) are released from the radioactive labe- 
ling substance contained in the absorptive regions 104 
of the biochemical analysis unit 100. However, since a 
50 number of absorptive regions 104 of the biochemical 
analysis unit 1 00 are formed by pressing the absorptive 
membrane 1 03 into a number of the through-holes 1 02 
formed in the substrate 101 made of stainless steel and 
the substrate 101 made of stainless steel capable of at- 
55 tenuating radiation energy is present around each of the 
absorptive regions 104, electron beams ([} rays) re- 
leased from the radioactive labeling substance con- 
tained in the absorptive regions 104 of the biochemical 



45 



BNSDOCID; <EP._ 1273915A2J_ 



89 



EP 1 273 915 A2 



90 



analysis unit 1 00 can be efficiently prevented from scat- 
tering in the biochemical analysis unit 100. Further, 
since a number of the stimulable phosphor layer regions 
1 1 5 of the stimulable phosphor sheet 1 1 0 are formed by 
pressing the stimulable phosphor membrane 111 into a 
number of the through-holes 112 formed in the support 
113 made of stainless steel and the support 113 made 
of stainless steel capable of attenuating radiation ener- 
gy is present around each of the stimulable phosphor 
layer regions 115, electron beams ((3 rays) released 
from the radioactive labeling substance contained in the 
absorptive regions 104 of the biochemical analysis unit 
100 can be efficiently prevented from scattering in the 
stimulable phosphor sheet 1 1 0. Therefore, it is possible 
to effectively prevent electron beams (p rays) released 
from the radioactive labeling substance contained in a 
particular absorptive region 104 from entering stimula- 
ble phosphor layer regions 115 next to the correspond- 
ing stimulable phosphor layer region 115 and to impinge 
all of them onto the corresponding stimulable phosphor 
layer region 115, thereby exposing it to electron beams 
(P rays). 

[0435] In this manner, radiation data recorded in a 
number of the absorptive regions 1 04 of the biochemical 
analysis unit 100 are transferred onto and recorded in 
a number of the stimulable phosphor layer regions 1 1 5 
of the stimulable phosphor sheet 11 0. 
[0436] Similarly to the previous embodiments, the ra- 
diation data recorded in a number of the stimulable 
phosphor layer regions 115 of the stimulable phosphor 
sheet 1 1 0 are read by the scanner shown in Figures 7 
to 14 to produce biochemical analysis data. 
[0437] On the other hand, when chemiluminescence 
data recorded in a number of the absorptive regions 1 04 
of the biochemical analysis unit 1 00 are to be transferred 
onto a stimulable phosphor sheet, a number of the ab- 
sorptive regions 104 of the biochemical analysis unit 
100 are first brought into contact with a chemilumines- 
cent substrate. 

[0438] As a result, chemiluminesconce emission in a 
wavelength of visible light is selectively released from a 
number of the absorptive regions 1 04 of the biochemical 
analysis unit 1 00. 

[0439] Figure 24 is a schematic perspective view 
showing astimulable phosphorsheet onto which chemi- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 
[0440] As shown in Figure 24, a stimulable phosphor 
sheet 120 according to this embodiment has the same 
configuration as that of the stimulable phosphor sheet 
1 1 0 shown in Figure 22 except that a number of stimu- 
lable phosphor layer regions 1 25 are formed by pressi ng 
a stimulable phosphor membrane 121 containing SrS 
system stimulable phosphor capable of absorbing and 
storing light energy into a number of the through-holes 
1 1 2 formed in the support 1 1 3 made of stainless steel. 
[0441] As shown in Figure 24, similarly to the stimu- 
lable phosphor sheet 110 shown in Figure 22, one side 



portion of the support 113 of the stimulable phosphor 
sheet 1 20 corresponding to the one end portion of the 
substrate 101 of the biochemical analysis unit 100 
formed with the positioning notches 105, 105 is formed 

5 with two semi-circular positioning notches 116, 116 at 
positions corresponding to those of the positioning 
notches 1 05, 1 05 formed at the one side portion of the 
substrate 101 of the biochemical analysis unit 100. 
[0442] In this embodiment, a number of the stimulable 

10 phosphor layer regions 125 formed in the stimulable 
phosphorsheet 1 20 are exposed to chemiluminescence 
emission selectively released from a number of the ab- 
sorptive regions 1 04 formed in the biochemical analysis 
unit 100 using the exposure device shown in Figure 5, 

15 thereby transferring chemiluminescence data recorded 
in a number of the absorptive regions 1 04 formed in the 
biochemical analysis unit 1 00 onto a number of the stim- 
ulable phosphor layer regions 125 formed in the stimu- 
lable phosphor sheet 120. 

20 [0443] When a number of the stimulable phosphor 
layer regions 125 formed in the stimulable phosphor 
sheet 120 are to be exposed to chemiluminescence 
emission selectively released from a number of the ab- 
sorptive regions 1 04 formed in the biochemical analysis 

25 unit 100, the biochemical analysis unit 100 releasing 
chemiluminescence emission and the stimulable phos- 
phor sheet 120 are superposed on the base plate 1 8 of 
the exposure device in such a manner that the two po- 
sitioning pins 19, 19 formed on the base plate 18 of the 

30 exposure device are fitted into the two positioning 
through-holes 1 05, 1 05 and the two positioning notches 
116, 116. 

[0444] As a result, the biochemical analysis unit 100 
and the stimulable phosphor sheet 120 are accurately 

35 positioned on the base plate 18 of the exposure device 
so that each of a number of the stimulable phosphor lay- 
er regions 125 formed in the stimulable phosphorsheet 
120 faces the corresponding absorptive region 104 
formed in the biochemical analysis unit 100. 

40 [0445] Thus, each of the stimulable phosphor layer re- 
gions 1 25 formed in the stimulable phosphor sheet 1 20 
is kept to face the corresponding absorptive region 1 04 
formed in the biochemical analysis unit 100 for a prede- 
termined time period, whereby a number of the stimula- 

45 ble phosphor layer regions 1 25 formed in the stimulable 
phosphorsheet 1 20 are exposed to chemiluminescence 
emission selectively released from a number of the ab- 
sorptive regions 1 04 formed in the biochemical analysis 
unit 100. 

50 [0446] In this embodiment, since a number of absorp- 
tive regions 1 04 of the biochemical analysis unit 1 00 are 
formed by pressing the absorptive membrane 103 into 
a number of the through-holes 102 formed in the sub- 
strate 1 01 made of stainless steel and the substrate 101 

55 made of stainless steel capable of attenuating light en- 
ergy is present around each of the absorptive regions 
104, chemiluminescence emission released from the 
absorptive regions 104 of the biochemical analysis unit 
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100 can be efficiently prevented from scattering in the 
biochemical analysis unit 100. Further, since a number 
of the stimulable phosphor layer regions 1 25 of the stim- 
ulate phosphor sheet 120 are formed by pressing the 
stimulable phosphor membrane 121 into a number of 
the through-holes 112 formed in the support 113 made 
of stainless steel and the support 113 made of stainless 
stee! capable of attenuating light energy is present 
around each of the stimulable phosphor layer regions 
125, chemiluminescence emission released from the 
absorptive regions 104 of the biochemical analysis unit 
100 can be efficiently prevented from scattering in the 
stimulable phosphor sheet 120. Therefore, it is possible 
to effectively prevent chemiluminescence emission re- 
leased from a particular absorptive region 1 04 from en- 
tering stimulable phosphor layer regions 1 25 next to the 
corresponding stimulable phosphor layer region 125 
and to impinge all of them onto the corresponding stim- 
ulable phosphor layer region 1 25, thereby exposing it to 
chemiluminescence emission. 

[0447] In this manner, chemiluminescence data re- 
corded in a number of the absorptive regions 1 04 of the 
biochemical analysis unit 100 are transferred onto and 
recorded in a number of the stimulable phosphor layer 
regions 125 formed in the support 113 of the stimulable 
phosphor sheet 120. 

[0448] Similarly to the previous embodiments, the 
chemiluminescence data recorded in a number of the 
stimulable phosphor layer regions 1 25 of the stimulable 
phosphor sheet 120 are read by the scanner shown in 
Figures 16 to 1 8 to produce biochemical analysis data. 
[0449] According to the embodiments shown in Fig- 
ures 21 to 24, since it is possible to accurately position 
and superpose the biochemical analysis unit 100 and 
the stimulable phosphor sheet 110 so that each of a 
number of the absorptive regions 1 04 formed in the bi- 
ochemical analysis unit 100 faces the corresponding 
stimulable phosphor layer region 115 among a number 
of the stimulable phosphor layer regions 115 formed in 
the stimulable phosphor sheet 110 in the same pattern 
as that of a number of the absorptive regions 104 by 
setting the biochemical analysis unit 100 and the stim- 
ulable phosphor sheet 110 in such a manner that the 
two erect positioning pins 19, 19 formed on the base 
plate 18 of the exposure device are fitted into the two 
positioning notches 105, 105 of the biochemical analy- 
sis unit 1 00 and the two positioning notches 116, 1 1 6 of 
the stimulable phosphor sheet 110, a number of the 
stimulable phosphor layer regions 115 formed in the 
stimulable phosphor sheet 1 1 0 can be exposed to a ra- 
dioactive labeling substance selectively contained in a 
number of the absorptive regions 1 04 formed in the bi- 
ochemical analysis unit 1 00 in a desired manner. There- 
fore, it is possible to produce biochemical analysis data 
having an excellent quantitative characteristic with high 
resolution by scanning a number of the stimulable phos- 
phor layer regions 1 1 5 exposed to a radioactive labeling 
substance with the laser beam 24 and photoelectrical^ 



detecting stimulated emission 45 released from a 
number of the stimulable phosphor layer regions 115. 
[0450] Furthermore, according to the embodiments 
shown in Figures 21 to 24, since it is possible to accu- 

5 rately position and superpose the biochemical analysis 
unit 1 00 and the stimulable phosphor sheet 1 20 so that 
each of a number of the absorptive regions 1 04 formed 
in the biochemical analysis unit 100 faces the corre- 
sponding stimulable phosphor layer region 125 among 

10 a number of the stimulable phosphor layer regions 125 
formed in the stimulable phosphor sheet 120 in the 
same pattern as that of a number of the absorptive re- 
gions 104 by setting the biochemical analysis unit 100 
and the stimulable phosphor sheet 120 in such a man- 

15 ner that the two erect positioning pins 19, 19 formed on 
the base plate 18 of the exposure device are fitted into 
the two positioning notches 1 05, 1 05 of the biochemical 
analysis unit 100 and the two positioning notches 116, 
116 of the stimulable phosphor sheet 120, a number of 

20 the stimulable phosphor layer regions 125 formed in the 
stimulable phosphor sheet 120 can be exposed to 
chemiluminescence emission selectively released from 
a number of the absorptive regions 104 formed in the 
biochemical analysis unit 100 in a desired manner. 

25 Therefore, it is possible to produce biochemical analysis 
data having an excellent quantitative characteristic with 
high resolution by scanning a number of the stimulable 
phosphor layer regions 125 exposed to chemilumines- 
cence emission with the laser beam 24 and photoelec- 

30 tricaliy detecting stimulated emission 45 released from 
a number of the stimulable phosphor layer regions 1 25. 
[0451] Figure 25 is a schematic perspective view 
showing a biochemical analysis unit which is a further 
preferred embodiment of the present invention. 

35 [0452] As shown in Figure 25, a biochemical analysis 
unit 130 according to this embodiment includes a sub- 
strate 131 made of stainless steel and regularly formed 
with a number of through-holes 133 and a number of 
absorptive regions 134 are formed by charging nylom6 

40 in a number of the through-holes 133 except two 
through-holes 133a and 133b. 

[0453] Although not accurately shown in Figure 25, in 
this embodiment, about 10,000 substantially circular 
through-holes 133 having a size of about 0 01 mm 2 are 
45 formed in a regular pattern at a density of about 5,000 
per cm 2 in the substrate 131 . 

[0454] A number of the absorptive regions 134 are 
formed by charging nylon-6 in a number of the through- 
holes 1 33 in such a manner that the surfaces thereof lie 
50 at the same height level as that of the surface of the 
substrate 131 . 

[0455] In this embodiment, similarly to the biochemi- 
cal analysis unit 1 shown in Figure 1 , a solution contain- 
ing specific binding substances such as cDNAs is spot- 
55 ted using the spotting device shown in Figure 2 onto a 
number of the absorptive regions 134 formed in the bi- 
ochemical analysis unit 130 and the specific binding 
substances are absorbed in a number of the absorptive 
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regions 134. 

[0456] Further, as shown in Figure 3, the biochemical 
analysis unit 1 30 is set in the hybridization reaction ves- 
sel 8 accommodating a hybridization reaction solution 
9 containing a substance derived from a living organism 5 
and labeled with a radioactive labeling substance, a 
substance derived from a living organism and labeled 
with a labeling substance which generates chemilumi- 
nescence emission when it contacts a chemilumines- 
cent substrate and a substance derived from a living or- 10 
ganism and labeled with a fluorescent substance such 
as a fluorescent dye and specific binding substances 
absorbed in a number of the absorptive regions 134 of 
the biochemical analysis unit 1 30 are selectively hybrid- 
ized with a substance derived from a living organism, 15 
labeled with a radioactive labeling substance and con- 
tained in the hybridization reaction solution 9, a sub- 
stance derived from a living organism, labeled with a la- 
beling substance which generates chemiluminescence 
emission when it contacts a chemiluminescent sub- 20 
strate and contained in the hybridization reaction solu- 
tion 9 and a substance derived from a living organism, 
labeled with a fluorescent substance such as a fluores- 
cent dye and contained in the hybridization reaction so- 
lution 9. 25 
[0457] Thus, radiation data, chemiluminescence data 
and fluorescence data are recorded in a number of the 
absorptive regions 134 formed in the biochemical anal- 
ysis unit 130. 

[0458] Similarly to the previous embodiments, fluo- 30 
rescence data recorded in a number of the absorptive 
regions 134 of the biochemical analysis unit 130 are 
read by the scanner shown in Figures 7 to 1 4 to produce 
biochemical analysis data. 

[0459] On the other hand, radiation data recorded in 35 
a number of the absorptive regions 1 34 of the biochem- 
ical analysis unit 130 are transferred onto a stimulable 
phosphor sheet and chemiluminescence data recorded 
in a number of the absorptive regions 134 of the bio- 
chemical analysis unit 130 are transferred onto another 40 
stimulable phosphor sheet. 

[0460] Figure 26 is a schematic perspective view 
showing a stimulable phosphor sheet onto which radia- 
tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention 45 
[0461] As shown in Figure 26, a stimulable phosphor 
sheet 140 according to this embodiment includes a sup- 
port 141 made of stainless steel and regularly formed 
with a number of substantially circular through-holes 
1 43 and a number of stimulable phosphor layer regions 50 
142 are formed by charging BaFX system stimulable 
phosphor (where X is at least one halogen atom select- 
ed from the group consisting of CI, Br and I) capable of 
absorbing and storing radiation energy in a number of 
the through-holes 143 except two through-holes 143a 55 
and 143b. 

[0462] A number of the through-holes 143 are formed 
in the support 141 in the same pattern as that of a 



number of the through-holes 1 33 formed in the substrate 
131 of the biochemical analysis unit 1 30 so that each of 
them has the same size as that of each of the through- 
holes 1 33 formed in the substrate 1 31 of the biochemical 
analysis unit 130. 

[0463] Therefore, although not accurately shown in 
Figure 26, in this embodiment, about 10,000 substan- 
tially circularstimulable phosphor layer regions 1 42 hav- 
ing a size of about 0.01 mm 2 are dot-like formed in a 
regular pattern at a density of about 5,000 per cm 2 in 
the support 141 of the stimulable phosphor sheet 140 
in the same pattern as that of a number of the absorptive 
regions 1 34 formed in the substrate 1 31 of the biochem- 
ical analysis unit 130. 

[0464] The through-holes 143a and 143b in which no 
stimulable phosphor is charged are formed in the sup- 
port 141 of the stimulable phosphor sheet 140 at posi- 
tions corresponding to those of the two through-holes 
133a and 133b in which no nylon-6 is charged formed 
in the substrate 131 of the biochemical analysis unit 1 30. 
[0465] Figure 27 is a schematic perspective view 
showing the internal structure of an exposure device 
used for a method for exposing a stimulable phosphor 
sheet, which is a further preferred embodiment of the 
present invention. 

[0466] As shown in Figure 27, the exposure device 
according to th is embodiment includes a CCD area sen- 
sor 150, a light source 151 and a condenser lens 152. 
In this embodiment, an ultraviolet ray source for emitting 
light which cannot excite stimulable phosphor and 
whose energy cannot be stored in stimulable phosphor 
is selected for the light source 151 . 
[0467] When a number of the stimulable phosphor 
layer regions 142 formed in the stimulable phosphor 
sheet 140 are to be exposed to a radioactive labeling 
substance selectively contained in a number of the ab- 
sorptive regions 1 34 formed in the biochemical analysis 
unit 130 to transfer radiation data recorded in a number 
of the absorptive regions 134 of the biochemical analy- 
sis unit 1 30 onto a number of the stimulable phosphor 
layer regions 142 of the stimulable phosphor sheet 140, 
the biochemical analysis unit 130 is first placed on the 
base plate 18 of the exposure device and the biochem- 
ical analysis unit 130 is irradiated with light emitted from 
the light source 151 . 

[0468] Light 153 emitted from the light source 151 and 
reflected by the biochemical analysis unit 130 is con- 
densed onto the light detecting surface of the CCD area 
sensor 150 by the condenser lens 152. 
[0469] Figure 28 is a block diagram of a control sys- 
tem, a detection system and a memory system of the 
CCD area sensor 150 and a control system, a memory 
system and a display system of the exposure device 
shown in Figure 27. 

[0470] As shown in Figure 28, the CCD area sensor 
1 50 includes a CCD 1 60, an AID converter 161 for dig- 
itizing analog data produced by accumulating electric 
charge with the CCD 1 60 to produce image data, a data 
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buffer 1 62 for temporarily storing image data produced 
by digitizing analog data by the A/D converter 161 and 
a camera control circuit 163 for controlling the overall 
operation of the CCD area sensor 150. 
[0471] As shown in Figure 28, the exposure device 5 
according to this embodiment includes a CPU 170 for 
controlling the overall operation of the exposure device, 
a data transfer means 171 for reading image data pro- 
duced by the CCD area sensor 1 50 from the data buffer 
162, a data processing means 172 for effecting data 10 
processing on image data read by the data transfer 
means 1 71 , a data storing means 1 73 for storing image 
data subjected to data processing by the data process- 
ing means 1 72, a data display means 1 74 for displaying 
a visible image on the screen of a CRT 175 based on 15 
image data stored in the data storing means 1 73 and a 
light source control means 176 for controlling the light 
source 1 51 . The CPU 1 70 is constituted so as to control 
the light source control means 176 and output various 
signals to the camera control circuit 1 63 of the CCD area 20 
sensor 150. 

[0472] Light 1 53 emitted from the light source 151 and 
reflected by the biochemical analysis unit 130 is con- 
densed onto the light detecting surface of the CCD 1 60 
by the condenser lens 152, thereby forming an image. 25 
The CCD 1 60 receives light of the image formed on the 
light detecting surface thereof and accumulates it in the 
form of electric charge. 

[0473] When a predetermined time has passed, the 
CPU 1 70 outputs an exposure completion signal to the 30 
camera control circuit 1 63 of the CCD area sensor 1 50 
and the light source control means 1 76. 
[0474] When the light source control means 176 re- 
ceives the exposure completion signal from the CPU 
1 70, it turns off the light source 151. 35 
[0475] On the other hand, when the camera control 
circuit 1 63 receives the exposure completion signal from 
the CPU 170, it transfers analog data accumulated in 
the CCD 160 in the form of electric charge to the A/D 
converter 1 61 to cause the A/D converter 1 61 to digitize 40 
the data, thereby producing image data and to tempo- 
rarily store the thus produced image data in the data 
buffer 162. 

[0476] At the same time, the CPU 1 70 outputs a data 
transfer signal to the data transferring means 171 to 45 
cause it to read out the image data from the data buffer 
162 of the CCD area sensor 150 and to input them to 
the data processing means 172. 
[0477] The data processing means 172 effects nec- 
essary data processing on the image data and stores 50 
the image data in the data storing means 173. 
[0478] Then, the CPU 170 outputs a data display sig- 
nal to the data display means 1 74, thereby causing it to 
display a visible image on the screen of the CRT 175 
based on the image data stored in the data storing 55 
means 1 73. 

[0479] Image data of the biochemical analysis unit 
130 including the two through-holes 133a and 133b in 



which no nylon-6 is charged are produced and stored in 
the data storing means 1 73 in this manner and a visible 
image of the biochemical analysis unit 130 including the 
two through-holes 133a and 133b in which no nylon-6 
is charged is displayed on the screen of the CRT 175. 
[0480] Then, the stimulable phosphor sheet 140 is 
placed on the biochemical analysis unit 130 set on the 
base plate 18 of the exposure device and the light 
source 151 is again activated, thereby irradiating the 
stimulable phosphor sheet 140 with light emitted from 
the light source 151 . 

[0481 ] Similarly to the production of the image data of 
the biochemical analysis unit 130, image data of the 
stimulable phosphor sheet 140 including the two 
through-holes 143a and 143b in which no stimulable 
phosphor is charged are produced by the CCD area 
sensor 150 and stored in the data storing means 173 
and a visible image of the stimulable phosphor sheet 
140 including the two through-holes 143a and 143b in 
which no stimulable phosphor is charged is displayed 
on the screen of the CRT 175 together with the visible 
image of the biochemical analysis unit 1 30 including the 
two through-holes 133a and 133b in which no nylon-6 
is charged. 

[0482] While viewing the visible images displayed on 
the screen of the CRT 1 75, the user adjusts the position 
of the stimulable phosphor sheet 140 so that the two 
through-holes 143a and 143b in which no stimulable 
phosphor is charged of the stimulable phosphor sheet 
1 40 overlap with the two through-holes 1 33a and 1 33b 
in which no nylon-6 is charged of the biochemical anal- 
ysis unit 1 30, whereby it is possible to accurately posi- 
tion and superpose the biochemical analysis unit 130 
and the stimulable phosphor sheet 140 so that each of 
a number of the absorptive regions 134 formed in the 
substrate 1 31 of the biochemical analysis unit 1 30 faces 
the corresponding stimulable phosphor layer regions 
142 among a number of the stimulable phosphor layer 
regions 142 formed in the support 1 41 of the stimulable 
phosphor sheet 140 in the same pattern as that of a 
number of the absorptive regions 134. 
[0483] As a result, electron beams (P rays) released 
from the individual absorptive regions 134 of the bio- 
chemical analysis unit 1 30 are selectively impinged onto 
the corresponding stimulable phosphor layer regions 
142 of the stimulable phosphor sheet 140 and the indi- 
vidual stimulable phosphor layer regions 1 42 of the stim- 
ulable phosphor sheet 140 are exposed to electron 
beams ((} rays) released from the corresponding ab- 
sorptive regions 134 of the biochemical analysis unit 
130. 

[0484] In this manner, radiation data recorded in a 
number of the absorptive regions 134 of the biochemical 
analysis unit 130 are transferred onto a number of the 
stimulable phosphor layer regions 1 42 of the stimulable 
phosphor sheet 140 and similarly to the previous em- 
bodiments, the radiation data transferred onto a number 
of the stimulable phosphor layer regions 1 42 of the stim- 
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ulable phosphor sheet 140 are read by the scanner 
shown in Figures 7 to 1 4, thereby producing biochemical 
analysis data. 

[0485] On the other hand, chemiluminescence data 
recorded in a number of the absorptive regions 134 are 
transferred onto another stimulable phosphor sheet and 
biochemical analysis data are produced by reading 
chemiluminescence data transferred onto the stimula- 
ble phosphor sheet. 

[0486] Figure 29 is a schematic perspective view 
showing astimulable phosphorshcet onto which chemi- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 
[0487] As shown in Figure 29, a stimulable phosphor 
sheet 180 according to this embodiment has the same 
configuration as that of the stimulable phosphor sheet 
140 shown in Figure 26 except that a number of stimu- 
lable phosphor layer regions 182 are formed by charg- 
ing SrS system stimulable phosphor capable of absorb- 
ing and storing light energy in a number of the through- 
holes 143 formed in the support 141 made of stainless 
steel except the two through-holes 143a and 143b. 
[0488] When chemiluminescence data recorded in a 
number of the absorptive regions 1 34 of the biochemical 
analysis unit 1 30 are to be transferred onto a number of 
the stimulable phosphor layer regions 1 82 of the stimu- 
lable phosphor sheet 180, a number of the absorptive 
regions 1 34 of the biochemical analysis unit 1 30 are first 
brought into contact with a chemiluminescent substrate. 
[0489] As a result, chemiluminescence emission in a 
wavelength of visible light is selectively released from a 
number of the absorptive regions 1 34 of the biochemical 
analysis unit 130. 

[0490] Similarly to the operation for exposing a 
number of the stimulable phosphor layer regions 1 42 of 
the stimulable phosphor sheet 140 to a radioactive la- 
beling substance selectively contained in a number of 
the absorptive regions 134 of the biochemical analysis 
unit 1 30, image data of the biochemical analysis unit 1 30 
including the two through-holes 133a and 133b in which 
no nylon-6 is charged and placed on the base plate 18 
of the exposure device are produced by the CCD area 
sensor 1 50 and a visible image of the biochemical anal- 
ysis unit 130 including the two through-holes 133a and 
133b in which no nylon-6 is charged is displayed on the 
screen of the CRT 175. 

[0491] The stimulable phosphor sheet 180 including 
the two through-holes 1 43a and 1 43b in which no stim- 
ulable phosphor is charged is placed on the biochemical 
analysis unit 130 placed on the base plate 18 of the ex- 
posure device and similarly to the operation for exposing 
a number of the stimulable phosphor layer regions 1 42 
of the stimulable phosphor sheet 140 to a radioactive 
labeling substance selectively contained in a number of 
the absorptive regions 134 of the biochemical analysis 
unit 130, image data of the stimulable phosphor sheet 
180 including the two through-holes 143a and 143b in 
which no stimulable phosphor is charged are produced 



by the CCD area sensor 150 and a visible image of the 
stimulable phosphor sheet 180 including the two 
through-holes 143a and 143b in which no stimulable 
phosphor is charged is displayed on the screen of the 

5 CRT 1 75 together with the visible image of the biochem- 
ical analysis unit 130 including the two through-holes 
133a and 133b in which no nylon-6 is charged. 
[0492] While viewing the visible images displayed on 
the screen of the CRT 1 75, the user adjusts the position 

10 of the stimulable phosphor sheet 180 so that the two 
through-holes 143a and 143b in which no stimulable 
phosphor is charged of the stimulable phosphor shoot 
1 80 overlap with the two through-holes 1 33a and 1 33b 
in which no nylon-6 is charged of the biochemical anal- 

15 ysis unit 130, whereby it is possible to accurately posi- 
tion and superpose the biochemical analysis unit 130 
and the stimulable phosphor sheet 180 so that each of 
a number of the absorptive regions 134 formed in the 
substrate 1 31 of the biochemical analysis unit 1 30 faces 

20 the corresponding stimulable phosphor layer regions 
1 82 among a number of the stimulable phosphor layer 
regions 1 82 formed in the support 1 41 of the stimulable 
phosphor sheet 180 in the same pattern as that of a 
number of the absorptive regions 134. 

25 [0493] As a result, chemiluminescence emission re- 
leased from the individual absorptive regions 134 of the 
biochemical analysis unit 130 are selectively impinged 
onto the corresponding stimulable phosphor layer re- 
gions 1 82 of the stimulable phosphor sheet 1 80 and the 

30 individual stimulable phosphor layer regions 1 82 of the 
stimulable phosphor sheet 180 are exposed to chemi- 
luminescence emission released from the correspond- 
ing absorptive regions 134 of the biochemical analysis 
unit 130. 

35 [0494] In this manner, chemiluminescence data re- 
corded in a number of the absorptive regions 1 34 of the 
biochemical analysis unit 130 are transferred onto a 
number of the stimulable phosphor layer regions 1 82 of 
the stimulable phosphor sheet 1 80 and similarly to the 

40 previous embodiments, the chemiluminescence data 
transferred onto a number of the stimulable phosphor 
layer regions 1 82 of the stimulable phosphor sheet 180 
are read by the scanner shown in Figures 1 6 to 18, 
thereby producing biochemical analysis data. 

45 [0495] According to the embodiments shown in Fig- 
ure 25 to 29, since it is possible to accurately position 
the stimulable phosphor sheet 140 on the biochemical 
analysis unit 130 so that each of a number of the ab- 
sorptive regions 134 formed in substrate 131 of the bi- 

50 ochemical analysis unit 130 faces the corresponding 
stimulable phosphor layer region 142 among a number 
of the stimulable phosphor layer regions 142 formed in 
the support 141 of the stimulable phosphor sheet 140 
in the same pattern as that of a number of the absorptive 

55 regions 134 by placing the biochemical analysis unit 130 
including the two through-holes 1 33a and 1 33b in which 
no nylon-6 is charged on the base plate 1 8 of the expo- 
sure device, producing image data of the biochemical 
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analysis unit 130 including the two through-holes in 
which no nylon-6 is charged using the CCD area sensor 
150 to display the visible image of the biochemical anal- 
ysis unit 130 including the two through-holes in which 
no nylon-6 is charged on the screen of the CRT 175 5 
based thereon, placing the stimulable phosphor sheet 
140 including the two through-holes 143a and 143b in 
which no stimulable phosphor is charged at positions 
corresponding to those of the two through-holes 133a 
and 133b of the biochemical analysis unit 130 in which 10 
no nylon-6 is charged on the biochemical analysis unit 
130 placed on the base plate 1 8 of the exposure device, 
producing image data of the stimulable phosphor sheet 
140 including the two through-holes 143a and 143b in 
which no stimulable phosphor is charged to display the 15 
visible image of the stimulable phosphor sheet 140 in- 
cluding the two through-holes 143a and 143b in which 
no stimulable phosphor is charged on the screen of the 
CRT 1 75 based thereon together with the visible image 
of the biochemical analysis unit 130 including the two 20 
through-holes in which no nylon-6 is charged and mov- 
ing the stimulable phosphor sheet 1 40 on the biochem- 
ical analysis unit 130 so that the images of two through- 
holes 143a and 143b in which no stimulable phosphor 
is charged overlap with the images of the two through- 25 
holes 133a and 133b in which no nylon-6 is charged, 
electron beams (p rays) released from the individual ab- 
sorptive regions 134 of the biochemical analysis unit 
130 can be selectively impinged onto the corresponding 
stimulable phosphor layer regions 1 42 of the stimulable 30 
phosphor sheet 1 40 and the individual stimulable phos- 
phor layer regions 142 of the stimulable phosphor sheet 
1 40 can be exposed to electron beams (p rays) released 
from the corresponding absorptive regions 134 of the 
biochemical analysis unil 130. Therefore, it is possible 35 
to produce biochemical analysis data having an excel- 
lent quantitative characteristic with high resolution by 
scanning a number of the stimulable phosphor layer re- 
gions 142 exposed to a radioactive labeling substance 
with the laser beam 24 and photoelectrical^ detecting 40 
stimulated emission 45 released from a number of the 
stimulable phosphor layer regions 142. 
[0496] Furthermore, according to the embodiments 
shown in Figure 25 to 29, since it is possible to accu- 
rately position the stimulable phosphor sheet 1 80 on the 45 
biochemical analysis unit 130 so that each of a number 
of the absorptive regions 134 formed in substrate 131 
of the biochemical analysis unit 130 faces the corre- 
sponding stimulable phosphor layer region 182 among 
a number of the stimulable phosphor layer regions 1 82 so 
formed in the support 141 of the stimulable phosphor 
sheet 180 in the same pattern as that of a number of the 
absorptive regions 1 34 by placing the biochemical anal- 
ysis unit 130 including the two through-holes 133a and 
133b in which no nylon-6 is charged on the base plate 55 
1 8 of the exposure device, producing image data of the 
biochemical analysis unit 1 30 including the two through- 
holes in which no nylon-6 is charged using the CCD area 



sensor 1 50 to display the visible image of the biochem- 
ical analysis unit 130 including the two through-holes in 
which no nylon-6 is charged on the screen of the CRT 
175 based thereon, placing the stimulable phosphor 
sheet 180 including the two through-holes 143a and 
143b in which no stimulable phosphor is charged at po- 
sitions corresponding to those of the two through-holes 
133a and 133b of the biochemical analysis unit 130 in 
which no nylon-6 is charged on the biochemical analysis 
unit 130 placed on the base plate 18 of the exposure 
device, producing image data of the stimulable phos- 
phor sheet 180 including the two through-holes 143a 
and 1 43b in which no stimulable phosphor is charged to 
display the visible image of the stimulable phosphor 
sheet 180 including the two through-holes 143a and 
1 43b in which no stimulable phosphor is charged on the 
screen of the CRT 1 75 based thereon together with the 
visible image of the biochemical analysis unit 130 in- 
cluding the two through-holes in which no nylon-6 is 
charged and moving the stimulable phosphor sheet 180 
on the biochemical analysis unit 1 30 so that the images 
of two through-holes 143a and 143b in which no stimu- 
lable phosphor is charged overlap with the images of 
the two through-holes 1 33a and 1 33b in which no nylon- 
6 is charged, chemiluminescence emission released 
from the individual absorptive regions 134 of the bio- 
chemical analysis unit 130 can be selectively impinged 
onto the corresponding stimulable phosphor layer re- 
gions 1 82 of the stimulable phosphor sheet 1 80 and the 
individual stimulable phosphor layer regions 1 82 of the 
stimulable phosphor sheet 180 can be exposed to 
chemiluminescence emission released from the corre- 
sponding absorptive regions 134 of the biochemical 
analysis unit 130. Therefore, it is possible to produce 
biochemical analysis data having an excellent quantita- 
tive characteristic with high resolution by scanning a 
number of the stimulablephosphor layerregions 1 82 ex- 
posed to chemiluminescence emission with the laser 
beam 24 and photoelectrical^ detecting stimulated 
emission 45 released from a number of the stimulable 
phosphor layerregions 182. 

[0497] Figure 30 is a schematic perspective view 
showing a biochemical analysis unit which is a further 
preferred embodiment of the present invention. 
[0498] As shown in Figure 30, a biochemical analysis 
unit 190 according to this embodiment includes a sub- 
strate 191 made of stainless steel and regularly formed 
with a number of through-holes 193 and a number of 
absorptive regions 194 are formed by charging nylon-6 
in a number of the through-holes 1 93. 
[0499] Although not accurately shown in Figure 30, in 
this embodiment, about 10,000 substantially circular 
through-holes 193 having a size of about 0.01 mm 2 are 
formed in a regular pattern at a density of about 5,000 
per cm 2 in the substrate 1 91 . 

[0500] A number of the absorptive regions 194 are 
formed by charging nylon-6 in a number of the through- 
holes 193 in such a manner that the surfaces thereof lie 
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at the same height level as that of the surface of the 
substrate 191 . 

[0501] In this embodiment, each of a number of the 
through-holes 1 93, and, therefore, each of a number of 
the absorptive regions 194, is formed in a predeter- 5 
mined positional relationship to a first reference edge 
191a of the substrate 191 of the biochemical analysis 
unit 1 90 and a second reference edge 1 91 b of the sub- 
strate 191 perpendicular to first reference edge 191a. 
[0502] In this embodiment, similarly to the biochemi- 10 
cal analysis unit 1 shown in Figure 1 , a solution contain- 
ing specific binding substances such as cDNAs is spot- 
ted using the spotting device shown in Figure 2 onto a 
number of the absorptive regions 194 formed in the bi- 
ochemical analysis unit 190 and the specific binding 15 
substances are absorbed in a number of the absorptive 
regions 194. 

[0503] Further, as shown in Figure 3, the biochemical 
analysis unit 1 90 is set in the hybridization reaction ves- 
sel 8 accommodating a hybridization reaction solution 20 
9 containing a substance derived from a living organism 
and labeled with a radioactive labeling substance, a 
substance derived from a living organism and labeled 
with a labeling substance which generates chemilumi- 
nescence emission when it contacts a chemilumines- 25 
cent substrate and a substance derived from a living or- 
ganism and labeled with a fluorescent substance such 
as a fluorescent dye and specific binding substances 
absorbed in a number of the absorptive regions 194 of 
the biochemical analysis unit 1 90 are selectively hybrid- 30 
ized with a substance derived from a living organism, 
labeled with a radioactive labeling substance and con- 
tained in the hybridization reaction solution 9, a sub- 
stance derived from a living organism, labeled with a la- 
beling substance which generates chemiluminescence 35 
emission when it contacts a chemiluminescent sub- 
strate and contained in the hybridization reaction solu- 
tion 9 and a substance derived from a living organism, 
labeled with a fluorescent substance such as a fluores- 
cent dye and contained in the hybridization reaction so- 40 
lution 9. 

[0504] Thus, radiation data, chemiluminescence data 
and fluorescence data are recorded in a number of the 
absorptive regions 1 94 formed in the biochemical anal- 
ysis unit 190. 45 
[0505] Similarly to the previous embodiments, fluo- 
rescence data recorded in a number of the absorptive 
regions 134 of the biochemical analysis unit 130 are 
read by the scanner shown in Figures 7 to 1 4 to produce 
biochemical analysis data. so 
[0506] On the other hand, radiation data recorded in 
a number of the absorptive regions 1 94 of the biochem- 
ical analysis unit 190 are transferred onto a stimulable 
phosphor sheet and chemiluminescence data recorded 
in a number of the absorptive regions 194 of the bio- 55 
chemical analysis unit 190 are transferred onto another 
stimulable phosphor sheet. 

[0507] Figure 31 is a schematic perspective view 
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showing a stimulable phosphor sheet onto which radia- 
tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0508] As shown in Figure 31 , a stimulable phosphor 
sheet 200 according to this embodiment includes a sup- 
port 201 made of stainless steel and regularly formed 
with a number of substantially circular through-holes 
203 and a number of stimulable phosphor layer regions 
202 are formed by charging BaFX system stimulable 
phosphor (where X is at least one halogen atom select- 
ed from the group consisting of CI, Br and I) capable of 
absorbing and storing radiation energy in a number of 
the through-holes 203. 

[0509] A number of the through-holes 203 are formed 
in the support 201 in the same pattern as that of a 
number of the through-holes 1 93 formed in the substrate 
1 91 of the biochemical analysis unit 190 so that each of 
them has the same size as that of each of the through- 
holes 1 93 formed in the substrate 1 91 of the biochemical 
analysis unit 190. 

[0510] In this embodiment, each of a number of the 
through-holes 203, and, therefore, each of a number of 
the stimulable phosphor layer regions 202, is formed in 
the same positional relationship to a first reference edge 
201 a and a second reference edge 201 b of the support 
201 of the stimulable phosphor sheet 200 as that of a 
number of the absorptive regions 194 to the first refer- 
ence edge 1 91 a of the substrate 1 91 of the biochemical 
analysis unit 190 and the second reference edge 191b 
of the substrate 191 perpendicular to the first reference 
edge 191a. 

[0511] Figure 32 is a schematic cross sectional view 
showing an exposure device used for a method for ex- 
posing a stimulable phosphor sheet which is a further 
preferred embodiment of the present invention. 
[051 2] As shown in Figure 32, an exposure device ac- 
cording to this embodiment includes a first reference pin 
211 , a second reference pin 212 and a third erect refer- 
ence pin 213 formed on the base plate 18. The third ref- 
erence pin 21 3 is formed on the base plate 1 8 so as to 
be located on a line perpendicular to a line connecting 
the first reference pin 21 1 and the second reference pin 
212. 

[0513] When a number of the stimulable phosphor 
layer regions 202 formed in the stimulable phosphor 
sheet 200 are to be exposed to a radioactive labeling 
substance selectively contained in a number of the ab- 
sorptive regions 1 94 formed in the biochemical analysis 
unit 1 90 to transfer radiation data recorded in a number 
of the absorptive regions 1 94 of the biochemical analy- 
sis unit 190 onto a number of the stimulable phosphor 
layer regions 202 of the stimulable phosphor sheet 200, 
the biochemical analysis unit 190 is first placed on the 
base plate 18 of the exposure device in such a manner 
that the first reference edge 1 91 a of the substrate 1 91 
of the biochemical analysis unit 1 90 aligns with the first 
erect reference pin 211 and the second erect reference 
pin 212 formed on the base plate 18 of the exposure 
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device and the second reference edge 1 91 b of the sub- 
strate 191 of the biochemical analysis unit 190 abuts 
against the third erect reference pin 21 3 formed on the 
base plate 1 8 of the exposure device. 
[0514] The stimulable phosphor sheet 200 is then su- 
perposed on the biochemical analysis unit 190 placed 
on the base plate 18 of the exposure device in such a 
manner that the first reference edge 201 a of the stimu- 
lable phosphor sheet 200 aligns with the first erect ref- 
erence pin 211 and the second erect reference pin 212 
formed on the base plate 1 8 of the exposure device and 
the second reference edge 201 b of the stimulable phos- 
phor sheet 200 abuts against the third erect reference 
pin 213 formed on the base plate 18 of the exposure 
device. 

[0515] In this embodiment, since each of a number of 
the through-holes 1 93, and, therefore each of a number 
of the absorptive regions 194, is formed in a predeter- 
mined positional relationship to a first reference edge 
191a of the substrate 191 of the biochemical analysis 
unit 1 90 and a second reference edge 1 91 b of the sub- 
strate 191 perpendicular to first reference edge 191a, 
while each of a number of the through-holes 203, and, 
therefore, each of a number of the stimulable phosphor 
layer regions 202, is formed in the same positional re- 
lationship to a first reference edge 201a and a second 
reference edge 20 1b of the support 201 of the stimulable 
phosphor sheet 200 as that of a number of the absorp- 
tive regions 194 to the first reference edge 191a of the 
substrate 191 of the biochemical analysis unit 190 and 
the second reference edge 191b of the substrate 191 
perpendicular to athe first reference edge 1 91 a, it is pos- 
sible to accurately position the biochemical analysis unit 
1 90 and the stimulable phosphor sheet 200 so that each 
of a number of the absorptive regions 1 94 formed in the 
substrate 1 91 of the biochemical analysis unit 1 90 faces 
the corresponding stimulable phosphor layer region 202 
among a number of the stimulable phosphor layer re- 
gions 202 formed in the support 201 of the stimulable 
phosphor sheet 200 in the same pattern as that of a 
number of the absorptive regions 1 94 by placing the bi- 
ochemical analysis unit 1 90 on the base plate 1 8 of the 
exposure device in such a manner that the first refer- 
ence edge 1 91 a of the substrate 1 91 of the biochemical 
analysis unit 1 90 aligns with the first erect reference pin 

211 and the second erect reference pin 212 formed on 
the base plate 1 8 of the exposure device and the second 
reference edge 191b of the substrate 191 of the bio- 
chemical analysis unit 1 90 abuts against the third erect 
reference pin 213 formed on the base plate 18 of the 
exposure device and superposing the stimulable phos- 
phor sheet 200 on the biochemical analysis unit 190 in 
such a manner that the first reference edge 201 a of the 
stimulable phosphor sheet 200 aligns with the first erect 
reference pin 211 and the second erect reference pin 

21 2 formed on the base plate 1 8 of the exposure device 
and the second reference edge 201b of the stimulable 
phosphor sheet 200 abuts against the third erect refer- 



ence pin 2 1 3 formed on the base plate 1 8 of the expo- 
sure device. Therefore, since the individual stimulable 
phosphor layer regions 202 formed in the support 201 
of the stimulable phosphor sheet 200 can be exposed 

5 to electron beams (J3 rays) released from the corre- 
sponding absorptive regions 194 formed in the sub- 
strate 1 91 of the biochemical analysis unit 190 ; it is pos- 
sibleto produce biochemical analysis data having an ex- 
cellent quantitative characteristic with high resolution by 

10 scanning a number of the stimulable phosphor layer re- 
gions 202 exposed to a radioactive labeling substance 
with the laser beam 24 and photoelectrical^ detecting 
stimulated emission 45 released from a number of the 
stimulable phosphor layer regions 202. 

15 [0516] In this manner, radiation data recorded in a 
number of the absorptive regions 1 94 of the biochemical 
analysis unit 190 are transferred onto a number of the 
stimulable phosphor layer regions 202 of the stimulable 
phosphor sheet 200 and similarly to the previous em- 

20 bodiments, the radiation data transferred onto a number 
of the stimulable phosphor layer regions 202 of the stim- 
ulable phosphor sheet 200 are read by the scanner 
shown in Figures 7to 14, thereby producing biochemical 
analysis data. 

25 [0517] On the other hand, chemiluminescence data 
recorded in a number of the absorptive regions 194 of 
the biochemical analysis unit 190 are transferred onto 
another stimulable phosphor sheet and biochemical 
analysis data are produced by reading chemilumines- 

30 cence data transferred onto the stimulable phosphor 
sheet. 

[0518] Figure 33 is a schematic perspective view 
showing a stimulable phosphor sheet onto which chemi- 
luminescence data are to be transferred, which is afur- 

35 ther preferred embodiment of the present invention. 
[0519] As shown in Figure 33, a stimulable phosphor 
sheet 220 according to this embodiment has the same 
configuration as that of the stimulable phosphor sheet 
200 shown in Figure 31 except that a number of stimu- 

40 lable phosphor layer regions 222 are formed by charg- 
ing SrS system stimulable phosphor capable of absorb- 
ing and storing light energy in a number of the through- 
holes 203 formed in the support 201 made of stainless 
steel. 

45 [0520] Therefore, each of a number of the stimulable 
phosphor layer regions 222 is formed in the same posi- 
tional relationship to a first reference edge 201a and a 
second reference edge 201b of the support 201 of the 
stimulable phosphor sheet 220 as that of a number of 

50 the absorptive regions 194 to the first reference edge 
191a of the substrate 191 of the biochemical analyisis 
unit 190 andthe second reference edge 1 91b ofthesub- 
strate 191 perpendicular to the first reference edge 
191a. 

55 [0521] When chemiluminescence data recorded in a 
number of the absorptive regions 1 94 of the biochemical 
analysis unit 1 90 are to be transferred onto a number of 
the stimulable phosphor layer regions 222 of the stimu- 
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lable phosphor sheet 220, a number of the absorptive 
regions 194 of the biochemical analysis unit 190 are first 
brought into contact with a chemiluminescent substrate. 
[0522] As a result, chemiluminescence emission in a 
wavelength of visible light is selectively released from a 
number of the absorptive regions 1 94 of the biochemical 
analysis unit 1 90. 

[0523] The biochemical analysis unit 190 releasing 
chemiluminescence emission is then placed on the 
base plate 1 8 of the exposure device in such a manner 
that the first reference edge 1 91 a of the substrate 1 91 
of the biochemical analysis unit 190 aligns with the first 
erect reference pin 21 1 and the second erect reference 
pin 212 formed on the base plate 18 of the exposure 
device and the second reference edge 1 91 b of the sub- 
strate 191 of the biochemical analysis unit 190 abuts 
against the third erect reference pin 213 formed on the 
base plate 18 of the exposure device. 
[0524] The stimulable phosphor sheet 220 is then su- 
perposed on the biochemical analysis unit 190 placed 
on the base plate 18 of the exposure device in such a 
manner that the first reference edge 201 a of the stimu- 
lable phosphor sheet 220 aligns with the first erect ref- 
erence pin 21 1 and the second erect reference pin 212 
formed on the base plate 1 8 of the exposure device and 
the second reference edge 201 b of the stimulable phos- 
phor sheet 220 abuts against the third erect reference 
pin 213 formed on the base plate 18 of the exposure 
device. 

[0525] In this embodiment, since each of a number of 
the through-holes 1 93, and, therefore each of a number 
of the absorptive regions 194, is formed in a predeter- 
mined positional relationship to a first reference edge 
191a of the substrate 191 of the biochemical analysis 
unit 1 90 and a second reference edge 1 91 b of the sub- 
strate 191 perpendicular to the first reference edge 
191 a, while each of a number of the through-holes 203, 
and, therefore each of a number of the stimulable phos- 
phor layer regions 222 is formed in the same positional 
relationship to a first reference edge 201 a and a second 
reference edge 20 1 b of the support 201 of the stimulable 
phosphor sheet 220 as that of a number of the absorp- 
tive regions 1 94 to the first reference edge 1 91 a of the 
substrate 191 of the biochemical analysis unit 190 and 
the second reference edge 191b of the substrate 191 
perpendicular to the first reference edge 191a, it is pos- 
sible to accurately position the biochemical analysis unit 
1 90 and the stimulable phosphor sheet 220 so that each 
of a number of the absorptive regions 1 94 formed in the 
substrate 1 91 of the biochemical analysis unit 1 90 faces 
the corresponding stimulable phosphor layer region 222 
among a number of the stimulable phosphor layer re- 
gions 222 formed in the support 201 of the stimulable 
phosphor sheet 220 in the same pattern as that of a 
number of the absorptive regions 1 94 by placing the bi- 
ochemical analysis unit 190 on the base plate 18 of the 
exposure device in such a manner that the first refer- 
ence edge 1 91 a of the substrate 1 91 of the biochemical 



analysis unit 190 aligns with the first erect reference pin 

211 and the second erect reference pin 212 formed on 
the base plate 1 8 of the exposure device and the second 
reference edge 191b of the substrate 191 of the bio- 

5 chemical analysis unit 1 90 abuts against the third erect 
reference pin 213 formed on the base plate 18 of the 
exposure device and superposing the stimulable phos- 
phor sheet 220 on the biochemical analysis unit 1 90 in 
such a manner that the first reference edge 201 a of the 

10 stimulable phosphor sheet 220 aligns with the first erect 
reference pin 211 and the second erect reference pin 

212 formed on the base plate 1 8 of the exposure device 
and the second reference edge 201b of the stimulable 
phosphor sheet 220 abuts against the third erect refer- 

15 ence pin 21 3 formed on the base plate 1 8 of the expo- 
sure device. Therefore, since the individual stimulable 
phosphor layer regions 222 formed in the support 201 
of the stimulable phosphor sheet 220 can be exposed 
to chemiluminescence emission released from the cor- 

20 responding absorptive regions 194 formed in the sub- 
strate 191 of the biochemical analysis unit 190 : it is pos- 
sibieto produce biochemical analysis data having an ex- 
cellent quantitative characteristic with high resolution by 
scanning a number of the stimulable phosphor layer re- 

25 gions 222 exposed to chemiluminescence emission 
with the laser beam 24 and photoelectrical^ detecting 
stimulated emission 45 released from a number of the 
stimulable phosphor layer regions 222. 
[0526] In this manner, chemiluminescence data re- 

30 corded in a number of the absorptive regions 1 94 of the 
biochemical analysis unit 190 are transferred onto a 
number of the stimulable phosphor layer regions 222 of 
the stimulable phosphor sheet 220 and similarly to the 
previous embodiments, the chemiluminescence data 

35 transferred onto a number of the stimulable phosphor 
layer regions 222 of the stimulable phosphor sheet 220 
are read by the scanner shown in Figures 16 to 18, 
thereby producing biochemical analysis data. 
[0527] Figure 34 is a schematic perspective view 

^0 showing a biochemical analysis unit which is a further 
preferred embodiment of the present invention. 
[0528] As shown in Figure 34, a biochemical analysis 
unit 230 according to this embodiment includes a sub- 
strate 231 made of stainless steel and regularly formed 

45 with a number of through-holes 233 and a number of 
absorptive regions 234 are formed by charging nylon-6 
in a number of the through-holes 233. 
[0529] Although not accurately shown in Figure 34, in 
this embodiment, about 10,000 substantially circular 

50 through-holes 233 having a size of about 0.01 mm 2 are 
formed in a regular pattern at a density of about 5,000 
per cm 2 in the substrate 231 . 

[0530] A number of the absorptive regions 234 are 
formed by charging nylon-6 in a number of the through- 
55 holes 233 in such a manner that the surfaces thereof lie 
at the same height level as that of the surface of the 
substrate 231 . 

[0531] As shown in Figure 34, the substrate 231 of the 
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biochemical analysis unit 230 is formed with a recess 
235 extending in parallel with one edge portion of the 
substrate 231 . 

[0532] In this embodiment, similarly to the biochemi- 
cal analysis unit 1 shown in Figure 1 , a solution contain- 
ing specific binding substances such as cDNAs is spot- 
ted using the spotting device shown in Figure 2 onto a 
number of the absorptive regions 234 formed in the bi- 
ochemical analysis unit 230 and the specific binding 
substances are absorbed in a number of the absorptive 
regions 234. 

[0533] Further, as shown in Figure 3 ; the biochemical 
analysis unit 230 is set in the hybridization reaction ves- 
sel 8 accommodating a hybridization reaction solution 
9 containing a substance derived from a living organism 
and labeled with a radioactive labeling substance, a 
substance derived from a living organism and labeled 
with a labeling substance which generates chemilumi- 
nescence emission when it contacts a chemilumines- 
cent substrate and a substance derived from a living or- 
ganism and labeled with a fluorescent substance such 
as a fluorescent dye and specific binding substances 
absorbed in a number of the absorptive regions 234 of 
the biochemical analysis unit 230 are selectively hybrid- 
ized with a substance derived from a living organism, 
labeled with a radioactive labeling substance and con- 
tained in the hybridization reaction solution 9, a sub- 
stance derived from a living organism, labeled with a la- 
beling substance which generates chemiluminescence 
emission when it contacts a chemiluminescent sub- 
strate and contained in the hybridization reaction solu- 
tion 9 and a substance derived from a living organism, 
labeled with a fluorescent substance such as a fluores- 
cent dye and contained in the hybridization reaction so- 
lution 9. 

[0534] Thus, radiation data, chemiluminescence data 
and fluorescence data are recorded in a number of the 
absorptive regions 234 formed in the biochemical anal- 
ysis unit 230. 

[0535] Similarly to the previous embodiments, fluo- 
rescence data recorded in a number of the absorptive 
regions 234 of the biochemical analysis unit 230 are 
read by the scanner shown in Figures 7 to 1 4 to produce 
biochemical analysis data. 

[0536] On the other hand, radiation data recorded in 
a number of the absorptive regions 234 of the biochem- 
ical analysis unit 230 are transferred onto a stimulable 
phosphor sheet and chemiluminescence data recorded 
in a number of the absorptive regions 234 of the bio- 
chemical analysis unit 230 are transferred onto another 
stimulable phosphor sheet. 

[0537] Figure 35 is a schematic perspective view 
showing a stimulable phosphor sheet onto which radia- 
tion data are to be transferred, which is a further pre- 
ferred embodiment of the present invention. 
[0538] As shown in Figure 35, a stimulable phosphor 
sheet 240 according to this embodiment includes a sup- 
port 241 made of stainless steel and regularly formed 



with a number of substantially circular through-holes 
243 and a number of stimulable phosphor layer regions 
242 are formed by charging BaFX system stimulable 
phosphor (where X is at least one halogen atom select- 
5 ed from the group consisting of Ci, Br and I) capable of 
absorbing and storing radiation energy in a number of 
the through-holes 243. 

[0539] A number of the through-holes 243 are formed 
in the support 241 in the same pattern as that of a 

10 number of the through-holes 233 formed in the substrate 
231 of the biochemical analysis unit 230 so that each of 
them has the same size as that of each of the through- 
holes 233 formed in the substrate 231 of the biochemical 
analysis unit 230. 

15 [0540] Therefore, although not accurately shown in 
Figure 35, in this embodiment, about 10,000 substan- 
tially circularstimulable phosphor layer regions 242 hav- 
ing a size of about 0.01 mm 2 are dot-like formed in a 
regular pattern at a density of about 5,000 per cm 2 in 

20 the support 241 of the stimulable phosphor sheet 240 
in the same pattern as that of a number of the absorptive 
regions 234 formed in the substrate 231 of the biochem- 
ical analysis unit 230. 

[0541] As shown in Figure 35, the support 241 of the 

25 stimulable phosphor sheet 240 is formed with a convex 
portion 245 extending in parallel with one edge portion 
of the support 241 at a position corresponding to that of 
the recess 235 formed in the substrate 231 of the bio- 
chemical analysis unit 230 so as to have a complemen- 

30 tary shape to that of the recess 235 formed in the sub- 
strate 231 of the biochemical analysis unit 230. 
[0542] Figure 36 is a schematic cross sectional view 
showing a method for exposing a number of the stimu- 
lable phosphor layer regions 242 formed in the support 

35 241 of the stimulable phosphor sheet 240 to a radioac- 
tive labeling substance selectively contained in a 
number of the absorptive regions 234formed in the sub- 
strate 231 of the biochemical analysis unit 230. 
[0543] As shown in Figure 36, when a number of the 

40 stimulable phosphor layer regions 242 formed in the 
support 241 of the stimulable phosphor sheet 240 are 
to be exposed to a radioactive labeling substance se- 
lectively contained in a numberof the absorptive regions 
234 formed in the substrate 231 of the biochemical anal- 

45 ysis unit 230 and radiation data recorded in a number 
of the absorptive regions 234 formed in the substrate 
231 of the biochemical analysis unit 230 are to be trans- 
ferred onto a number of the stimulable phosphor layer 
regions 242 formed in the support 241 of the stimulable 

so phosphor sheet 240, the biochemical analysis unit 230 
is first set on the base plate 18 of the exposure device 
so that the recess 235 formed in the substrate 231 is 
directed upward. 

[0544] The stimulable phosphor sheet 240 is then su- 
55 perposed on the biochemical analysis unit 230 set on 
the base plate 18 of the exposure device so that the con- 
vex portion 245 formed in the support 241 is fitted into 
the recess 235 formed in the substrate 231 of the bio- 
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chemical analysis unit 230. 

[0545] In this embodiment, since the convex portion 
245 of the stimulable phosphor sheet 240 is formed at 
the position corresponding to that of the recess 235 
formed in the substrate 231 of the biochemical analysis 5 
unit 230 so as to have a complementary shape to that 
of the recess 235 formed in the substrate 231 of the bi- 
ochemical analysis unit 230, it is possible to accurately 
position the biochemical analysis unit 230 and the stim- 
ulable phosphor sheet 240 so that each of a number of 10 
the absorptive regions 234 formed in the substrate 231 
of the biochemical analysts unit 230 faces the corre- 
sponding stimulable phosphor layer region 242 among 
a number of the stimulable phosphor layer regions 242 
formed in the support 241 of the stimulable phosphor *5 
sheet 240 in the same pattern as that of a number of the 
absorptive regions 234 by superposing the stimulable 
phosphor sheet 240 on the biochemical analysis unit 
230 in such a manner that the convex portion 245 of the 
stimulable phosphor sheet 240 is fitted into the recess 20 
235 formed in the substrate 231 of the biochemical anal- 
ysis unit 230. Therefore, since the individual stimulable 
phosphor layer regions 242 formed in the support 241 
of the stimulable phosphor sheet 240 can be exposed 
to electron beams (p rays) released from the corre- 25 
sponding absorptive regions 234 formed in the sub- 
strate 231 of the biochemical analysis unit 230, it is pos- 
sible to produce biochemical analysis data having an ex- 
cellent quantitative characteristic with high resolution by 
scanning a number of the stimulable phosphor layer re- 30 
gions 242 exposed to a radioactive labeling substance 
with the laser beam 24 and photoelectrically detecting 
stimulated emission 45 released from a number of the 
stimulable phosphor layer regions 242. 
[0546] In this manner, radiation data recorded in a 35 
number of the absorptive regions 234 of the biochemical 
analysis unit 230 are transferred onto a number of the 
stimulable phosphor layer regions 242 of the stimulable 
phosphor sheet 240 and similarly to the previous em- 
bodiments, the radiation data transferred onto a number 40 
of the stimulable phosphor layer regions 242 of the stim- 
ulable phosphor sheet 240 are read by the scanner 
shown in Figures 7 to 1 4, thereby producing biochemical 
analysis data. 

[0547] On the other hand, chemiluminescence data 45 
recorded in a number of the absorptive regions 234 of 
the biochemical analysis unit 230 are transferred onto 
another stimulable phosphor sheet and biochemical 
analysis data are produced by reading chemilumines- 
cence data transferred onto the stimulable phosphor so 
sheet. 

[0548] Figure 37 is a schematic perspective view 
showing a stimulable phosphor sheet onto which chemi- 
luminescence data are to be transferred, which is a fur- 
ther preferred embodiment of the present invention. 55 
[0549] As shown in Figure 37, a stimulable phosphor 
sheet 250 according to this embodiment has the same 
configuration as that of the stimulable phosphor sheet 



240 shown in Figure 35 except that a number of stimu- 
lable phosphor layer regions 252 are formed by charg- 
ing SrS system stimulable phosphor capable of absorb- 
ing and storing light energy in a number of the through- 
holes 243 formed in the support 241 made of stainless 
steel. 

[0550] Therefore, similarly to the stimulable phosphor 
sheet 240 shown in Figure 35, the support 241 of the 
stimulable phosphor sheet 250 is formed with a convex 
portion 245 extending in parallel with one edge portion 
of the support 241 at a position corresponding to that of 
the recess 235 formed in the substrate 231 of the bio- 
chemical analysis unit 230 so as to have a complemen- 
tary shape to that of the recess 235 formed in the sub- 
strate 231 of the biochemical analysis unit 230. 
[0551] When chemiluminescence data recorded in a 
number of the absorptive regions 234 of the biochemical 
analysis unit 230 are to be transferred onto a number of 
the stimulable phosphor layer regions 252 of the stimu- 
lable phosphor sheet 250, a number of the absorptive 
regions 234 of the biochemical analysis unit 230 are first 
brought into contact with a chemiluminescent substrate. 
[0552] As a result, chemiluminescence emission in a 
wavelength of visible light is selectively released from a 
number of the absorptive regions 234 of the biochemical 
analysis unit 230. 

[0553] Then, the biochemical analysis unit 230 re- 
leasing chemiluminescence emission is set on the base 
plate 18 of the exposure device so that the recess 235 
formed in the substrate 231 is directed upward. 
[0554] The stimulable phosphor sheet 250 is further 
superposed on the biochemical analysis unit 230 set on 
the base plate 18 of the exposure device so that the con- 
vex portion 245 formed in the support 241 is fitted into 
the recess 235 formed in the substrate 231 of the bio- 
chemical analysis unit 230. 

[0555] In this embodiment, since the convex portion 
245 of the stimulable phosphor sheet 250 is formed at 
the position corresponding to that of the recess 235 
formed in the substrate 231 of the biochemical analysis 
unit 230 so as to have a complementary shape to that 
of the recess 235 formed in the substrate 231 of the bi- 
ochemical analysis unit 230, it is possible to accurately 
position the biochemical analysis unit 230 and the stim- 
ulable phosphor sheet 250 so that each of a number of 
the absorptive regions 234 formed in the substrate 231 
of the biochemical analysis unit 230 faces the corre- 
sponding stimulable phosphor layer region 252 among 
a number of the stimulable phosphor layer regions 252 
formed in the support 241 of the stimulable phosphor 
sheet 250 in the same pattern as that of a number of the 
absorptive regions 234 by superposing the stimulable 
phosphor sheet 250 on the biochemical analysis unit 
230 in such a manner that the convex portion 245 of the 
stimulable phosphor sheet 250 is fitted into the recess 
235 formed in the substrate 231 of the biochemical anal- 
ysis unit 230. Therefore, since the individual stimulable 
phosphor layer regions 252 formed in the support 241 
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of the stirnulable phosphor sheet 250 can be exposed 
to chemiluminescence emission released from the cor- 
responding absorptive regions 234 formed in the sub- 
strate 231 of the biochemical analysis unit 230, it is pos- 
sible to produce biochemical analysis data having an ex- s 
cellent quantitative characteristic with high resolution by 
scanning a number of the stirnulable phosphor layer re- 
gions 252 exposed to chemiluminescence emission 
with the laser beam 24 and photoelectrical detecting 
stimulated emission 45 released from a number of the 10 
stirnulable phosphor layer regions 252. 
[0556] In this manner, chemiluminescence data re- 
corded in a number of the absorptive regions 234 of the 
biochemical analysis unit 230 are transferred onto a 
number of the stirnulable phosphor layer regions 252 of is 
the stirnulable phosphor sheet 250 and similarly to the 
previous embodiments, the chemiluminescence data 
transferred onto a number of the stirnulable phosphor 
layer regions 252 of the stirnulable phosphor sheet 250 
are read by the scanner shown in Figures 16 to 18, 20 
thereby producing biochemical analysis data. 
[0557] The present invention has thus been shown 
and described with reference to specific embodiments. 
However, it should be noted that the present invention 
is in no way limited to the details of the described ar- 25 
rangements but changes and modifications may be 
made without departing from the scope of the appended 
claims. 

[0558] For example, in the above described embodi- 
ments, although about 1 0,000 substantially circular ab- 30 
sorptive regions 4, 104, 134, 194, 234 having a size of 
about 0.01 mm 2 are formed in the biochemical analysis 
unit 1 , 100, 130, 190,230 in a regular pattern at a density 
of about 5,000 per cm 2 , the shape of each of the ab- 
sorptive regions 4, 104, 134, 194, 234 is not limited to 35 
substantially a circular shape but may be formed in an 
arbitrary shape, for example, a rectangular shape. 
[0559] Further, in the above described embodiments, 
although about 10,000 substantially circular absorptive 
regions 4, 1 04, 1 34, 1 94, 234 having a size of about 0.01 40 
mm 2 are formed in the biochemical analysis unit 1 , 1 00, 
130, 190, 230 in a regular pattern at a density of about 
5,000 per cm 2 , the number or size of the absorptive re- 
gions 4, 104, 134, 194, 234 may be arbitrarily selected 
in accordance with the purpose. Preferably, 1 0 or more 45 
of the absorptive regions 4, 104, 134. 194, 234 having 
a size of 5 mm 2 or less are formed in the biochemical 
analysis unit 1, 100, 130, 190, 230 at a density of 10/ 
cm 2 or greater. 

[0560] Furthermore, in the above described embodi- so 
ments, although about 10,000 substantially circular 
stirnulable phosphor layer regions 12, 82, 115, 125, 142, 
1 82, 202, 222, 242, 252 having a size of about 0.01 mm 2 
are regularly formed in the stirnulable phosphor sheet 
10, 80, 110, 120, 140, 180,200,220, 240, 250 at a den- 55 
sity of about 5,000 per cm 2 in the same pattern as that 
of the absorptive regions 4, 1 04, 1 34, 1 94, 234 formed 
in the biochemical analysis unit 1, 100, 130, 190, 230, 



the shape of each of the stirnulable phosphor layer re- 
gions 12, 82, 115, 125, 142, 182, 202, 222 ; 242, 252 is 
not limited to substantially a circular shape but may be 
formed in an arbitrary shape, for example, a rectangular 
shape. 

[0561] Moreover, in the above described embodi- 
ments, although about 10,000 substantially circular 
stirnulable phosphor layer regions 1 2, 82, 1 15, 1 25, 1 42, 
1 82, 202, 222 , 242, 252 having a size of about 0.01 mm 2 
are regularly formed in the stirnulable phosphor sheet 
10,80, 110,120, 140, 180,200,220,240,250 at a den- 
sity of about 5,000 per cm 2 in the same pattern as that 
of the absorptive regions 4, 104, 134. 194, 234 formed 
in the biochemical analysis unit 1 , 1 00, 1 30, 1 90, 230, 
the number or size of the stirnulable phosphor layer re- 
gions 12, 82, 115, 125, 142, 182, 202, 222, 242, 252 
may be arbitrarily selected in accordance with the pur- 
pose. Preferably, 10 or more of the stirnulable phosphor 
layer regions 12. 82, 115, 125, 142, 182, 202. 222, 242, 
252 having a size of 5 mm 2 or less are formed in the 
stirnulable phosphor sheet 10, 80, 110, 120, 140, 180, 
200, 220, 240, 250 at a density of 1 0/ cm 2 or greater. 
[0562] Further, in the above described embodiments, 
although about 10,000 substantially circular stirnulable 
phosphor layer regions 12, 82, 115, 125, 142, 182, 202, 
222, 242, 252 having a size of about 0.01 mm 2 are reg- 
ularly formed in the stirnulable phosphor sheet 10, 80, 
110, 120, 140, 180, 200, 220, 240, 250 at a density of 
about 5,000 per cm 2 in the same pattern as that of the 
absorptive regions 4, 104, 134, 194, 234 formed in the 
biochemical analysis unit 1 , 1 00, 1 30, 1 90, 230, it is not 
absolutely necessary to form the absorptive regions 4, 
104, 134, 194, 234 of the biochemical analysis unit 1, 
100, 130, 190, 230 in a regular pattern. Therefore, it is 
not absolutely necessary to form the stirnulable phos- 
phor layer regions 12, 82, 115, 125, 142, 182, 202, 222, 
242, 252 in the stirnulable phosphor sheet 10, 80, 110, 
120, 140. 180, 200, 220, 240, 250 in a regular pattern 
and it is sufficient for the stirnulable phosphor layer re- 
gions 12, 82, 115,125, 142, 182, 202,222,242,252 to 
be formed in the stirnulable phosphor sheet 1 0, 80, 110, 
120, 140, 180, 200, 220, 240, 250 in the same pattern 
as that of the absorptive regions 4, 104, 134, 194, 234 
formed in the biochemical analysis unit 1 , 100, 1 30, 190, 
230. 

[0563] Furthermore, in the above described embodi- 
ments, although each of the stirnulable phosphor layer 
regions 12, 82, 115, 125, 142, 182, 202, 222, 242, 252 
of the stirnulable phosphor sheet 10, 80, 110, 120, 140, 
180, 200, 220, 240, 250 is formed so as to have the 
same size as that of each of the absorptive regions 4, 
104, 134, 194, 234 of the biochemical analysis unit 1, 
100, 130, 190,230, it is not absolutely necessary to form 
each of the stirnulable phosphor layer regions 12, 82, 
115, 125, 142, 182, 202, 222, 242, 252 in the stirnulable 
phosphor sheet 10, 80, 110, 120 ; 140, 180, 200, 220, 
240, 250 so as to have the same size as that of each of 
the absorptive regions 4 104, 134, 194, 234 of the bio- 



57 



BNSDOCID: <EP_ . 127391 5A2 J _> 



113 



EP 1 273 915 A2 



114 



chemical analysis unit 1, 100, 130, 190, 230 and each 
of the stimulable phosphor layer regions 12, 82, 115, 
125, 142, 182, 202, 222, 242, 252 is preferably formed 
in the stimulable phosphor sheet 10, 80, 110, 120, 140, 
180, 200, 220, 240, 250 so as to have a size equal to or 
lager than that of each of the absorptive regions 4, 104, 
134, 194, 234 of the biochemical analysis unit 1, 100, 
130, 190, 230. 

[0564] Moreover, in the above described embodi- 
ments, as specific binding substances, cDNAs each of 
which has a known base sequence and is different from 
the others are used. However, specific binding sub- 
stances usable in the present invention are not limited 
to cDNAs but all specific binding substances capable of 
specifically binding with a substance derived from a liv- 
ing organism such as a cell, virus, hormone, tumor 
marker, enzyme, antibody, antigen, abzyme, other pro- 
tein, a nuclear acid, cDNA, DNA, RNA or the like and 
whose sequence, base length, composition and the like 
are known, can be employed in the present invention as 
a specific binding substance. 

[0565] Further, the biochemical analysis unit 1, 130, 
1 90, 230 includes a number of the absorptive regions 4, 
134, 194, 234 formed by charging nylon-6 in a number 
of the through-holes 3 , 1 33, 1 93, 233 formed in the sub- 
strate 2, 131, 191, 231 made of stainless steel in the 
embodiments shown in Figures 1 , 25, 30 and 34 and the 
biochemical analysis unit 1 00 includes a number of the 
absorptive regions 104 formed by pressing the absorp- 
tive membrane 1 03 formed of nylon-6 into a number of 
the through-holes 1 02 formed in the substrate 101 made 
of stainless steel in the embodiment shown in Figure 21 . 
However, it is not absolutely necessary to form a number 
of the absorptive regions 4, 104, 134, 194, 234 of the 
biochemical analysis unit 1 , 1 00, 1 30, 1 90, 230 of nylon- 
6 but a number of the absorptive regions 4, 104, 134, 
194, 234 of the biochemical analysis unit 1, 100, 130, 
1 90, 230 may be formed of other absorptive material . A 
porous material or a fiber material may be preferably 
used as the absorptive material for forming a number of 
the absorptive regions 4, 104, 134, 1 94, 234 of the bio- 
chemical analysis unit 1, 100, 130, 190, 230 and a 
number of the absorptive regions 4, 1 04, 1 34, 1 94, 234 
of the biochemical analysis unit 1 , 100, 130, 190, 230 
may be formed by combining a porous material and a 
fiber material. A porous material for forming a number 
of the absorptive regions 4, 104, 134, 194, 234 of the 
biochemical analysis unit 1 , 1 00, 1 30, 1 90, 230 may be 
any type of an organic material or an inorganic material 
and may be an organic/inorganic composite material. 
An organic porous material used for forming a number 
of the absorptive regions 4, 104, 134, 194, 234 of the 
biochemical analysis unit 1, 100, 130, 190, 230 is not 
particularly limited but a carbon porous material such as 
an activated carbon or a porous material capable of 
forming a membrane filter can be preferably used. Illus- 
trative examples of porous materials capable of forming 
a membrane f ilter include nylons such as nylon-6, nylon- 



6,6, nylon-4,1 0; cellulose derivatives such as nitrocellu- 
lose, acetyl cellulose, butyric-acetyl cellulose; collagen; 
alginic acids such as alginic acid, calcium alginate, al- 
ginic acid/poly-L-lysine polyionic complex; polyolefins 
5 such as polyethylene, polypropylene; polyvinyl chloride; 
polyvinylidene chloride; polyfluoride such as polyvinyli- 
dene fluoride, polytetrafluoride; and copolymers or com- 
posite materials thereof. An inorganic porous material 
used for forming a number of the absorptive regions 4, 
10 104, 134, 194, 234 of the biochemical analysis unit 1, 
100, 130, 190, 230 is not particularly limited. Illustrative 
examples of inorganic porous materials preferably usa- 
ble in the present invention include metals such as plat- 
inum, gold, iron, silver, nickel, aluminum and the like; 
15 metal oxides such as alumina, silica, titania, zeolite and 
the like; metal salts such as hydroxy apatite, calcium sul- 
fate and the like; and composite materials thereof. A fib- 
er material used for forming a number of the absorptive 
regions 4, 1 04, 1 34, 1 94, 234 of the biochemical analy- 
se sis unit 1, 100, 130, 190. 230 is not particularly limited. 
Illustrative examples of fiber materials preferably usable 
in the present invention include nylons such as nylon-6, 
nylon-6, 6, nylon-4,1 0: and cellulose derivatives such as 
nitrocellulose, acetyl cellulose, butyric-acetyl cellulose. 
25 [0566] Furthermore, although a number of the ab- 
sorptive regions 104 of the biochemical analysis unit 

100 are formed by pressing the absorptive membrane 
103 formed of nylon-6 into a number of the through- 
holes 1 02 formed in the substrate 101 made of stainless 

30 steel using the calender processing apparatus in the 
embodiment shown in Figure 21 , it is possible to press 
the absorptive membrane 103 into a number of the 
through-holes 1 02 formed in the substrate 1 01 by other 
means such as a heat press apparatus. Further, a 

35 number of the absorptive regions 104 may be formed 
by charging the absorptive membrane 103 into a 
number of the through-holes 1 02 formed in the substrate 

101 by an appropriate method other than pressing. 
[0567] Moreover, although a number of the absorptive 

40 regions 104 of the biochemical analysis unit 100 arc 
formed by pressing the absorptive membrane 103 
formed of nylon-6 into a number of the through-holes 

1 02 formed in the substrate 1 01 made of stainless steel, 
the absorptive membrane 103 may be pressed into a 

45 number of the through-holes 102 formed in the substrate 
1 01 via an adhesive agent for improving the strength of 
the biochemical analysis unit 100. 
[0568] Further, in the above described embodiments, 
although the substrate 2,101,131,191, 231 of the bio- 

50 chemical analysis unit 1 , 100, 130, 190, 230 is made of 
stainless steel, it is not absolutely necessary to make 
the substrate 2, 1 01 , 1 31 , 1 91 , 231 of the biochemical 
analysis unit 1 , 100, 130, 190, 230 of stainless steel but 
the substrate 2, 1 01 , 1 31 , 1 91 , 231 of the biochemical 

55 analysis unit 1, 100, 130, 190, 230 may be made of other 
kinds of material. The substrate 2, 101 , 131 , 1 91 , 231 
of the biochemical analysis unit 1, 100, 130, 190, 230 is 
preferably made of material capable of attenuating ra- 
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diation energy and/or light energy but the material for 
forming the substrate 2, 101, 131 , 1 91 , 231 of the bio- 
chemical analysis unit 1 , 100, 130, 1 90, 230 is not par- 
ticularly limited. The substrate 2, 101, 131 , 191, 231 of 
the biochemical analysis unit 1 , 100, 130, 190, 230 can 5 
be formed of either inorganic compound material or or- 
ganic compound material and is preferably formed of a 
metal material, a ceramic material or a plastic material. 
Illustrative examples of inorganic compound materials 
usable for forming the substrate 2, 101, 131, 191,231 10 
of the biochemical analysis unit 1 , 100, 130, 190, 230 
and capable of attenuating radiation energy and/or light 
energy include metals such as gold, silver, copper, zinc, 
aluminum, titanium, tantalum, chromium, steel, nickel, 
cobalt, lead, tin, selenium and the like; alloys such as 15 
brass, stainless, bronze and the like; silicon materials 
such as silicon, amorphous silicon, glass, quartz, silicon 
carbide, silicon nitride and the like; metal oxides such 
as aluminum oxide : magnesium oxide, zirconium oxide 
and the like; and inorganic salts such as tungsten car- 20 
bide, calcium carbide, calcium sulfate, hydroxy apatite, 
gallium arsenide and the like. High molecular com- 
pounds are preferably used as organic compound ma- 
terial for forming the substrate 2, 1 01 . 1 31 , 1 91 , 231 of 
the biochemical analysis unit 1 , 1 00, 1 30, 1 90, 230 and 25 
capable of attenuating radiation energy and/or light en- 
ergy and illustrative examples thereof include polyole- 
fins such as polyethylene, polypropylene and the like; 
acrylic resins such as polymethyl methacrylate, poly- 
butylacrylate/polymethyl methacrylate copolymer and 30 
the like; polyacrylonitrile; polyvinyl chloride; polyvinyli- 
dene chloride; polyvinylidene fluoride; polytetrafluor- 
oethylene; polychlorotrifluoroethyiene; polycarbonate; 
polyesters such as polyethylene naphthalate, polyeth- 
ylene terephthalate and the like; nylons such as nylon- 35 
6, nylon-6,6, nyion-4, 1 0 and the like; polyimide; polysul- 
fone; polyphenylene sulfide; silicon resins such as poly- 
diphenyl siloxane and the like; phenol resins such as 
novolac and the like; epoxy resin; polyurethane; poly- 
styrene, butadiene-styrene copolymer; polysaccharides 40 
such as cellulose, acetyl cellulose, nitrocellulose, 
starch, calcium alginate, hydroxypropyl methyl cellulose 
and the like; chitin; chitosan; urushi (Japanese lacquer); 
polyamides such as gelatin, collagen, keratin and the 
like; and copolymers of these high molecular materials. 45 
These may be a composite compound, and metal oxide 
particles, glass fiber or the like may be added thereto as 
occasion demands. Further, an organic compound ma- 
terial may be blended therewith. 

[0569] Furthermore, although a number of the ab- 50 
sorptive regions 4, 134, 194, 234 of the biochemical 
analysis unit 1 , 130, 190, 230 are formed by charging 
nylon-6 in a number of the through-holes 3, 133, 193, 
233 formed in the substrate 2, 131 , 191 , 231 made of 
stainless steel in the embodiments shown in Figures 1 , 55 
25, 30 and 34 and a number of the absorptive regions 
1 04 of the biochemical analysis unit 1 00 are formed by 
pressing the absorptive membrane 1 03 formed of nylon- 



6 into a number of the through-holes 1 02 formed in the 
substrate 1 01 made of stainless steel in the embodiment 
shown in Figure 21 , a number of absorptive regions of 
a biochemical analysis unit may be formed to be spaced 
apart from each other by closely contacting a perforated 
plate formed with a number of through-holes onto one 
surface of an absorptive substrate. 
[0570] Moreover, although a number of the absorptive 
regions 4, 194, 234 of the biochemical analysis unit 1, 

1 90, 230 are formed by charging nylon-6 in a number of 
the through-holes 3, 1 93, 233 formed in the substrate 2, 

1 91 , 231 , it is possible to form a number of recesses in 
the substrate 2, 191, 231 instead of the through-holes 
3, 1 93, 233 and to form a number of absorptive regions 
by charging nylon-6 in a number of the recesses formed 
in the substrate 2,191, 231 . 

[0571] Further, a number of the stimulable phosphor 
layer regions 1 2, 82, 1 42, 1 82, 202, 222, 242, 252 of the 
stimulable phosphor sheet 10, 80, 140, 180, 200, 220, 
240, 250 are formed by charging stimulable phosphor 
in a number of the through-holes 13, 143, 203, 243 
formed in the support 11, 141, 201, 241 made of stain- 
less steel in the embodiments shown in Figures 4, 15, 
26, 29, 31 , 33, 35 and 37 and a number of the stimulable 
phosphor layer regions 115, 125 of the stimulable phos- 
phor sheet 110, 1 20 are formed by pressing the stimu- 
lable phosphor membrane 111 , 121 into a numberofthe 
through-holes 112 formed in the support 113 made of 
stainless steel in the embodiments shown in Figures 22 
and 24. However, it is not absolutely necessary to make 
the support 11, 113, 141, 201, 241 of the stimulable 
phosphor sheet 10, 80, 110, 120 : 140, 180, 200, 220, 
240, 250 of stainless steel but the support 11 , 113, 141 , 
201 , 241 of the stimulable phosphor sheet 10, 80, 110, 
1 20, 1 40, 1 80, 200, 220, 240, 250 can be made of other 
material. The support 11 , 113, 141 , 201 , 241 of the stim- 
ulable phosphor sheet 10, 80, 110, 120, 140, 180, 200, 
220, 240, 250 is preferably made of materia! capable of 
attenuating radiation energy and/or light energy but the 
material for forming the support 11, 113, 141, 201 , 241 
of the stimulable phosphor sheet 1 0, 80, 110, 1 20, 1 40, 
180, 200, 220, 240, 250 is not particularly limited. The 
support 11, 113, 141, 201, 241 of the stimulable phos- 
phor sheet 10, 80 ; 110, 120, 140, 180, 200, 220, 240, 
250 can be formed of either inorganic compound mate- 
rial or organic compound material and is preferably 
formed of a metal material, a ceramic material or a plas- 
tic material. Illustrative examples of inorganic com- 
pound materials preferably usable for forming the sup- 
port 11 , 113, 141 , 201 , 241 of the stimulable phosphor 
sheet 10, 80, 110, 120, 140, 180, 200, 220, 240, 250 
include metafs such as gold, silver, copper, zinc, alumi- 
num, titanium, tantalum, chromium, steel, nickel, cobalt, 
lead, tin, selenium and the like; alloys such as brass, 
stainless, bronze and the like; silicon materials such as 
silicon, amorphous silicon, glass, quartz, silicon carbide, 
silicon nitride and the like; metal oxides such as alumi- 
num oxide, magnesium oxide, zirconium oxide and the 
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like; and inorganic salts such as tungsten carbide, cal- 
cium carbide, calcium sulfate, hydroxy apatite, gallium 
arsenide and the like. High molecular compounds are 
preferably used as organic compound material usable 
for forming the support 11, 113, 141, 201, 241 of the 5 
stimulable phosphor sheet 10, 80, 110, 120, 140, 180, 
200, 220, 240, 250 and illustrative examples thereof in- 
clude polyolefins such as polyethylene, polypropylene 
and the like; acrylic resins such as polymethyl methacr- 
ylate, poiybutylacrylate/polymethyt methacrylate copol- 10 
ymer and the like; polyacrylonitrilc; polyvinyl chloride; 
polyvinylidone chloride; polyvinylidcne fluoride; poly- 
tetrafluorcethylene; polychlorotrifluoroethylene; poly- 
carbonate; polyesters such as polyethylene naphtha- 
late, polyethylene terephthalate and the like; nylons 15 
such as nylon-6, nylon-6,6 : nylon-4,10 and the like; 
polyimide; polysulfone; polyphenylene sulfide; silicon 
resins such as polydiphenyl siloxane and the like; phe- 
nol resins such as novolac and the like; epoxy resin; 
polyurethane; polystyrene, butadiene-styrene copoly- 20 
mer; polysaccharides such as cellulose, acetyl cellu- 
lose, nitrocellulose, starch, calcium alginate, hydroxy- 
propyl methyl cellulose and the like; chitin; chitosan; 
urushi (Japanese lacquer); potyamides such as gelatin, 
collagen, keratin and the like; and copolymers of these 25 
high molecular materials. These may be a composite 
compound, and metal oxide particles, glass fiber or the 
like may be added thereto as occasion demands. Fur- 
ther, an organic compound material may be blended 
therewith. 30 
[0572] Furthermore, although a number of the stimu- 
lable phosphor layer regions 115, 1 25 of the stimulable 
phosphor sheet 110, 120 are formed by pressing the 
stimulable phosphor membrane 111, 121 into a number 
of the through-holes 112 formed in the support 1 13 made 35 
of stainless steel using the calender processing appa- 
ratus in the embodiments shown in Figures 22 and 24, 
it is possible to press the stimulable phosphor mem- 
brane 111, 121 into a number of the through-holes 1 1 2 
formed in the support 113 by other means such as a 40 
heat press apparatus. Further, a number of the stimula- 
ble phosphor layer regions 115, 125 may be formed by 
charging the stimulable phosphor membrane 111, 121 
into a number of the through-holes 112 formed in the 
support 1 1 3 by an appropriate method other than press- 45 
ing. 

[0573] Moreover, although a number of the stimulable 
phosphor layer regions 115, 1 25 of the stimulable phos- 
phor sheet 110, 120 are formed by pressing the stimu- 
lable phosphor membrane 1 11 , 121 into a number of the 50 
through-holes 112 formed in the support 113 made of 
stainless steel in the embodiments shown in Figures 22 
and 24, the stimulable phosphor membrane 111, 121 
may be pressed into a number of the through-holes 1 1 2 
formed in the support 1 1 3 via an adhesive agent for im- 55 
proving the strength of the stimulable phosphor sheet 
110, 120. 

[0574] Further, although a number of the stimulable 



phosphor layer regions 12, 82, 202, 222, 242, 252 of the 
stimulable phosphor sheet 10, 80, 200, 220, 240, 250 
are formed by charging stimulable phosphor in a 
number of the through-holes 13, 203, 243 formed in the 
support 1 1 , 201 . 241 in the embodiments shown in Fig- 
ures 4, 15, 31, 33, 35 and 37, it is possible to form a 
number of recesses in the support 1 1 , 201 . 241 instead 
of the through-holes 13, 203, 243 and to form a number 
of stimulable phosphor layer regions by charging stim- 
ulable phosphor in a number of the recesses formed in 
the support 11, 201, 241. 

[0575] Moreover, in the embodiments, a hybridization 
reaction solution 9 containing a substance derived from 
a living organism and labeled with a radioactive labeling 
substance, a substance derived from a living organism 
and labeled with a labeling substance which generates 
chemilumlnescence emission when it contacts a chemi- 
luminescent substrate and a substance derived from a 
living organism and labeled with a fluorescent sub- 
stance such as a fluorescent dye is prepared. However, 
it is not absolutely necessary for the hybridization reac- 
tion solution 9 to contain a substance derived from a liv- 
ing organism and labeled with a radioactive labeling 
substance, a substance derived from a living organism 
and labeled with a labeling substance which generates 
chemiluminescence emission when it contacts a chemi- 
luminescent substrate and a substance derived from a 
living organism and labeled with a fluorescent sub- 
stance such as a fluorescent dye but it is sufficient for 
the hybridization reaction solution 9 to contain at least 
one of a substance derived from a living organism and 
labeled with a radioactive labeling substance and a sub- 
stance derived from a living organism and labeled with 
a labeling substance which generates chemilumines- 
cence emission when it contacts a chemiluminescent 
substrate. 

[0576] Further, in the above described embodiments, 
specific binding substances are hybridized with sub- 
stances derived from a living organism and labeled with 
a radioactive labeling substance, a substance derived 
from a living organism and labeled with a labeling sub- 
stance which generates chemiluminescence emission 
when it contacts a chemiluminescent substrate and a 
fluorescent substance. However, it is not absolutely nec- 
essary to hybridize substances derived from a living or- 
ganism with specific binding substances and substanc- 
es derived from a living organism may be specifically 
bound with specific binding substances by means of an- 
tigen-antibody reaction, receptor-ligand reaction or the 
like instead of hybridization. 

[0577] Furthermore, the biochemical analysis unit 1 
formed with the two positioning through-holes 5, 5 and 
the stimulable phosphor sheet 10, 80 formed with two 
positioning through-holes 15, 15 are positioned using 
the two erect positioning pins 19,19 formed on the base 
plate 18 of the exposure device : thereby exposing a 
number of the stimulable phosphor layer regions 12, 82 
of the stimulable phosphor sheet 1 0, 80 in the embodi- 
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merits shown in Figures 1 to 18 and the biochemical 
analysis unit 1 formed with the two positioning through- 
holes 5, 5 and the stimulable phosphor sheet 10, 80 
formed with two positioning through-holes 15, 15 are po- 
sitioned using the photo-sensor 77 provided in the ex- 
posure device, thereby exposing a number of the stim- 
ulable phosphor layer regions 12, 82 of the stimulable 
phosphor sheet 10, 80 in the embodiments shown in 
Figures 19 and 20. However, it is possible to produce 
images of the biochemical analysis unit 1 formed with 
the two positioningthrough-holes 5 ; 5 and the stimulable 
phosphor sheet 10, 80 formed with two positioning 
through-holes 15, 15 using the CCD area sensor 150 
shown in Figures 1 9 and 20 and to position the biochem- 
ical analysis unit 1 and the stimulable phosphor sheet 
10, 80 based on the thus produced images. 
[0578] Moreover, in the embodiments shown in Fig- 
ures 19 and 20, when the level of signal intensity level 
of light detected by the photo-sensor 77 is equal to or 
higher than the threshold value, it is judged that the two 
positioning through-holes 5, 5 formed in the substrate 2 
of the biochemical analysis unit 1 and the two position- 
ing through-holes 15, 15 formed in the support 11 of the 
stimulable phosphor sheet 10, 80 have completely 
aligned with each other. However, it is possible to form 
the two positioning through-holes 5, 5 and the two po- 
sitioning through-holes 15, 15 sufficiently small and 
judge thatthe two positioning through-holes 5, 5 formed 
in the substrate 2 of the biochemical analysis unit 1 and 
the two positioning through-holes 15, 15 formed in the 
support 11 of the stimulable phosphor sheet 10, 80 have 
completely aligned with each other, when the photo- 
sensor 77 detects light emitted from the fluorescent 
lamp 76. 

[0579] Further, in the embodiments shown in Figures 
1 to 18, although the two positioning through-holes 5, 5 
are formed in the substrate 2 of the biochemical analysis 
unit 1 and the two positioning through-holes 15,15 are 
formed in the support 11 of the stimulable phosphor 
sheet 10, 80, it is possible to form three or more posi- 
tioning through-holes 5 in the substrate 2 of the bio- 
chemical analysis unit 1 , form three or more positioning 
through-holes 15 in the support 11 of the stimulable 
phosphor sheet 10, 80 and form positioning pins 19 in 
a number corresponding to the number of the position- 
ing through-holes 5 formed in the substrate 2 of the bi- 
ochemical analysis unit 1 and the number of the posi- 
tioning through-holes 1 5 formed in the support 1 1 of the 
stimulable phosphor sheet 10, 80 on the base plate 18 
of the exposure device. 

[0580] Furthermore, in the embodiments shown in 
Figures 21 to 24, the biochemical analysis unit 100 
formed with the two positioning notches 105, 105 and 
the stimulable phosphor sheet 110, 120 formed with two 
positioning notches 116, 116 are positioned using the 
two erect positioning pins 19, 19 formed on the base 
plate 18 of the exposure device, thereby exposing a 
number of the stimulable phosphor layer regions 115, 



125 of the stimulable phosphor sheet 110, 120. Howev- 
er, it is possible to position the biochemical analysis unit 
100 and the stimulable phosphor sheet 110, 120 by 
abutting the side portion of the biochemical analysis unit 

s 100 formed with the two positioning notches 105, 105 
and the side portion of the stimulable phosphor sheet 
110, 120 formed with the two positioning notches 116, 
116 against the inner surface of the exposure device 
shown in Figure 19 on the side of the fluorescent lamp 

10 76 and detecting light emitted from the fluorescent lamp 
76 with the photo-sensor 77 and it is further possible to 
produce images of the biochemical analysis unit 100 
and the stimulable phosphor sheet 110, 120 using the 
CCD area sensor 1 50 shown in Figure 27 and to position 

15 the biochemical analysis unit 100 and the stimulable 
phosphor sheet 110, 120 based on the thus produced 
images. 

[0581] Moreover, in the embodiments shown in Fig- 
ures 21 to 24. although the two positioning notches 1 05, 

20 1 05 are formed in the substrate 1 01 of the biochemical 
analysis unit 100 and the two positioning notches 116, 
1 1 6 are formed in the support 1 1 1 of the stimulable phos- 
phor sheet 110, 120, it is possible to form three or more 
positioning notches 105 in the substrate 101 of the bio- 

25 chemical analysis unit 1 00, form three or more position- 
ing notches 116 in the support 111 of the stimulable 
phosphor sheet 110, 120 and form positioning pins 19 
in a number corresponding to the number of the posi- 
tioning notches 105 formed in the substrate 101 of the 

30 biochemical analysis unit 1 00 and the number of the po- 
sitioning notches 116 formed in the support 111 of the 
stimulable phosphor sheet 110, 120 on the base plate 
1 8 of the exposure device. 

[0582] Further, in the embodiments shown in Figures 

35 25 to 29, images of the biochemical analysis unit 130 
including the two through-holes 1 33a and 1 33b in which 
no nylon-6 is charged and the stimulable phosphor 
sheet 140, 180 including the two through-holes 143a 
and 143b in which no stimulable phosphor is charged 

40 arc produced using the CCD area sensor 150 and the 
biochemical analysis unit 130 and the stimulable phos- 
phor sheet 140, 180 are positioned. However, it is pos- 
sible to position the biochemical analysis unit 130 and 
the stimulable phosphor sheet 1 40, 1 80 by inserting the 

45 two erect positioning pins 19, 19 formed on the base 
plate 18 of the exposure device shown in Figure 5 into 
the two through-holes 133a and 133b of the biochemical 
analysis unit 1 30 in which no nylon-6 is charged and the 
two through-holes 143a and 143b of the stimulable 

50 phosphor sheet 140, 180 in which no stimulable phos- 
phor is charged and it is further possible to position the 
biochemical analysis unit 130 and the stimulable phos- 
phor sheet 140, 180 using the photo-sensor 77 shown 
in Figure 20 

55 [0583] Furthermore, in the embodiments shown in 
Figures 25 to 29, although the biochemical analysis unit 
1 30 is formed with the two through-holes 1 33a and 1 33b 
in which no nylon-6 is charged and the stimulable phos- 
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phor sheet 140. 180 is formed with the two through- 
holes 143a and 143b in which no stimulable phosphor 
is charged, three or more through-holes in which no ny- 
ion-6 is charged may be formed in the biochemical anal- 
ysis unit 130 and three or more through-holes in which 
no stimulable phosphor is charged may be formed in the 
stimulable phosphor sheet 140, 180. 
[0584] Moreover, in the embodiments shown in Fig- 
ures 30 to 33, although the biochemical analysis unit 
1 90 and the stimulable phosphor sheet 200, 220 are po- 
sitioned using the first reference pin 211 , the second ref- 
erence pin 212 and the third reference pin 213, it is pos- 
sible to produce images of the biochemical analysis unit 
190 and the stimulable phosphor sheet 200, 220 using 
the CCD area sensor 150 shown in Figure 27 and to 
position the biochemical analysis unit 1 90 and the stim- 
ulable phosphor sheet 200, 220 based on the thus pro- 
duced images. In this case, it is sufficient for a number 
of the absorptive regions 194 of the biochemical analy- 
sis unit 190 and a number of the stimulable phosphor 
layer regions 202, 222 of the stimulable phosphor sheet 
200, 220 to be formed in the same pattern and it is not 
absolutely necessary to form each of a number of the 
absorptive regions 194 in the substrate 191 of the bio- 
chemical analysis unit 1 90 in a predetermined positional 
relationship to the first reference edge 1 91 a of the bio- 
chemical analysis unti 190 and the second reference 
edge 191b of the substrate 1 91 perpendicular to the first 
reference edge 191a and to form each of a number of 
the stimulable phosphor layer regions 202, 222 in the 
support 201 of the stimulable phosphor sheet 200, 220 
in the same positional relationship to the first reference 
edge 201a and the second reference edge 201b of the 
support 201 of the stimulable phosphor sheet 200 as 
that of a number of the absorptive regions 194 to the 
first reference edge 1 91 a of the substrate 1 91 of the bi- 
ochemical analysis unit 190 and the second reference 
edge 1 91 b of the substrate 191 perpendicularto the first 
reference edge 191a. 

[0585] Further, in the embodiments shown in Figures 
34 to 37, although the biochemical analysis unit 230 and 
the stimulable phosphor sheet 240, 250 are positioned 
by forming the recess 235 in the substrate 231 of the 
biochemical analysis unit 230, forming the convex por- 
tion 245 in the support 241 of the stimulable phosphor 
sheet 240, 250 at a position corresponding to the recess 
235 of the biochemical analysis unit 230 so as to have 
a complementary shape to that of the recess 235 and 
fitting the convex portion 245 formed in the support 241 
of the stimulable phosphor sheet 240, 250 into the re- 
cess 235 formed in the substrate 231 of the biochemical 
analysis unit 230, the biochemical analysis unit 230 and 
the stimulable phosphor sheet 240, 250 may be posi- 
tioned by forming a convex portion in the substrate 231 
of the biochemical analysis unit 230, forming a recess 
in thesupport241 of the stimulable phosphor sheet 240, 
250 at a position corresponding to the convex portion of 
the biochemical analysis unit 230 so as to have a com- 



plementary shape to that of the convex portion and fit- 
ting the convex portion formed in the substrate 231 of 
the biochemical analysis unit 230 into the recess formed 
in the support 241 of the stimulable phosphor sheet 240, 
5 250. 

[0586] Furthermore, in the embodiments shown in 
Figures 34 to 37, although the biochemical analysis unit 
230 and the stimulable phosphor sheet 240 ; 250 are po- 
sitioned by forming the recess 235 extending in parallel 
with one edge portion of the substrate 231 in the sub- 
strate 231 of the biochemical analysis unit 230, forming 
the convex portion 245 in the support 241 of the stimu- 
lable phosphor sheet 240, 250 at a position correspond- 
ing to the recess 235 of the biochemical analysis unit 
230 so as to have a complementary shape to that of the 
recess 235 and fitting the convex portion 245 formed in 
the support 241 of the stimulable phosphor sheet 240, 
250 into the recess 235 formed in the substrate 231 of 
the biochemical analysis unit 230, it is not absolutely 
necessary to form the recess 235 in the substrate 231 
of the biochemical analysis unit 230 in parallel with one 
edge portion of the substrate 231 and it is possible to 
form a recess 235 having an arbitrary shape in the sub- 
strate 231 of the biochemical analysis unit 230 and a 
convex portion 245 having the corresponding shape to 
that of the recess 235 in the support 241 of the stimula- 
ble phosphor sheet 240, 250. In the case where a recess 
is formed circular in the substrate 231 of the biochemical 
analysis unit 230, two or more recesses 235 are formed 
in the substrate 231 of the biochemical analysis unit 230 
and two or more convex portions 245 are formed in the 
support 241 of the stimulable phosphor sheet 240, 250. 
[0587] Further, in the above described embodiments, 
although the stimulable phosphor sheet 10, 80, 110, 
120, 140, 180, 200, 220, 240, 250 are superposed on 
the biochemical analysis unit 1 , 1 00, 130, 1 90, 230, it is 
possible superpose the biochemical analysis unit 1, 
100, 130, 190, 230 on the stimulable phosphor sheet 
10, 80, 110, 120, 140, 180, 200, 220, 240, 250. 
[0588] Moreover, in the above described embodi- 
ments, the scanner shown in Figures 7 to 14 is consti- 
tuted so as to read radiation data of a radioactive labe- 
ling substance recorded in a number of the stimulable 
phosphor layer regions 12 formed in the support 11 of 
the stimulable phosphor sheet 1 0 and fluorescence data 
of a fluorescent substance such as a fluorescent dye 
recorded in a number of absorptive regions 4 formed in 
the substrate 2 of the biochemical analysis unit 1 , there- 
by producing biochemical analysis data and includes 
the first laser stimulating ray source 21 for emitting a 
laser beam 24 having a wavelength of 640 nm, the sec- 
ond laser stimulating ray source 22 for emitting a laser 
beam 24 having a wavelength of 532 nm and the third 
laser stimulating ray source 23 for emitting a laser beam 
24 having a wavelength of 473 nm. However, it is not 
absolutely necessary to read radiation data of a radio- 
active labeling substance and fluorescence data of a flu- 
orescent substance by a single scanner but radiation 
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data of a radioactive labeling substance and fluores- 
cence data of a fluorescent substance may be read by 
separate scanners to produce biochemical analysis da- 
ta. Therefore, it is not absolutely necessary for the scan- 
ner to include three laser stimulating ray sources. 
[0589] Further, in the above described embodiments, 
the on and off operation of the first laser stimulating ray 
source 21, the second laser stimulating ray source 22 
or the fourth laser stimulating ray source 85 is controlled 
by the control unit 70 in synchronism with the intermit- 
tent movement of the optical head 35. However, if the 
moving speed of the optical head 35 is determined so 
that the laser beam 24 quickly passes portions between 
neighboring stimulable phosphor layer regions 12, 82 of 
the stimulable phosphor sheet 1 0, 80 or neighboring ab- 
sorptive regions 4 of the biochemical analysis unit 1 in 
the main scanning direction, biochemical analysis data 
may be produced by merely intermittently moving the 
optical head 35 while the first laser stimulating ray 
source 21 , the fourth laser stimulating ray source 85 or 
the second laser stimulating ray source 22 is kept on, 
thereby sequentially scanning a number of the stimula- 
ble phosphor layer regions 12, 82 of the stimulable 
phosphor sheet 10, 80 or a number of the absorptive 
regions 4 of the biochemical analysis un it 1 with the laser 
beam 24 and photoelectrical^ detecting stimulated 
emission released from the stimulable phosphor layer 
regions 12, 82 or fluorescence emission released from 
the absorptive regions 4. 

[0590] Furthermore, in the above described embodi- 
ments, the scanner shown in Figures 7 to 14 includes 
the first laser stimulating ray source 21 for emitting a 
laser beam 24 having a wavelength of 640 nm, the sec- 
ond laser stimulating ray source 22 for emitting a laser 
beam 24 having a wavelength of 532 nm and the third 
laser stimulating ray source 23 for emitting a laser beam 
24 having a wavelength of 473 nm, and the scanner 
shown in Figures 1 6 to 1 8 includes the first laser stimu- 
lating ray source 21 for emitting a laser beam 24 having 
a wavelength of 640 nm, the second laser stimulating 
ray source 22 for emitting a laser beam 24 having a 
wavelength of 532 nm and the fourth laser stimulating 
ray source 85 for emitting a laser beam 24 having a 
wavelength of 980 nm. However it is not absolutely nec- 
essary to employ a laser stimulating ray source as a 
stimulating ray source and an LED (light emitting diode) 
light source may be employed as a stimulating ray 
source instead of a laser stimulating ray source. Further, 
it is possible to employ a halogen lamp as a stimulating 
ray source and to provide a spectral filter to cut wave- 
length components which cannot contribute to the exci- 
tation. 

[0591] Moreover, in the above described embodi- 
ments, the scanner shown in Figures 7 to 14 and the 
scanner shown in Figures 16 to 18 are constituted so 
that all of the stimulable phosphor layer regions 12, 82 
formed in the support 11 of the stimulable phosphor 
sheet 10, 80 or all of the absorptive regions 4 formed in 



the substrate 2 of the biochemical analysis unit 1 are 
scanned with a laser beam 24 to excite stimulable phos- 
phor or a fluorescent substance such as a fluorescent 
dye by moving the optical head 35 using a scanning 

5 mechanism in the main scanning direction indicated by 
the arrow X direction and the sub-scanning direction in- 
dicated by the arrow Y in Figure 13. However, all of the 
stimulable phosphor layer regions 12, 82 formed in the 
support 11 of the stimulable phosphor sheet 10, 80 or 

10 all of the absorptive regions 4 formed in the substrate 2 
of the biochemical analysis unit 1 may be scanned with 
a laser beam 24 to excite stimulable phosphor or a flu- 
orescent substance such as a fluorescent dye by mov- 
ing the stage 40 in the main scanning direction indicated 

15 by the arrow X direction and the sub-scanning direction 
indicated by the arrow Y in Figure 13, while holding the 
optical head 35 stationary, or moving the optical head 
35 in the main scanning direction indicated by the arrow 
X direction or the sub-scanning direction indicated by 

20 the arrow Y in Figure 1 3 and moving the stage 40 in the 
sub-scanning direction indicated by the arrow Y or the 
main scanning direction indicated by the arrow X in Fig- 
ure 12. 

[0592] Further, in the above described embodiments, 

25 the scanner shown in Figures 7 to 14 and the scanner 
shown in Figures 16 to 18 are constituted so as to pho- 
toelectrically detect stimulated emission and fluores- 
cence emission are detected using the photomultiplier 
50 as a light detector. However, it is sufficient for the light 

30 detector used in the present invention to be able to pho- 
toelectrically detect fluorescence emission or stimulated 
emission and it is possible to employ a light detector 
such as a line CCD or a two-dimensional CCD instead 
of the photomultiplier 50, 

35 [0593] Furthermore, in the above-described embodi- 
ments, a solution containing specific binding substanc- 
es such as cDNAs are spotted using the spotting device 
including an injector 6 and a CCD camera 7 so that when 
the tip end portion of the injector 6 and the center of the 

40 absorptive region 4, 85 into which a solution containing 
specific binding substances is to be spotted are deter- 
mined to coincide with each other as a result of viewing 
them using the CCD camera 7, the solution containing 
the specific binding substances such as cDNA is spotted 

45 from the injector 6. However, the solution containing 
specific binding substances such as cDNAs can be 
spotted by detecting the positional relationship between 
a number of the absorptive regions 4, 84 formed in the 
biochemical analysis unit 1 , 80 and the tip end portion 

50 of the injector 6 in advance and two-dimensionally mov- 
ing the biochemical analysis unit 1 , 80 or the tip end por- 
tion of the injector 6 so that the tip end portion of the 
injector 6 coincides with each of the absorptive regions 
4, 84. 

55 [0594] According to the present invention, it is possi- 
ble to provide a biochemical analysis kit and a method 
for exposing a stimulable phosphor sheet, which can 
prevent noise caused by the scattering of electron 
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beams ((3 rays) released from a radioactive labeling sub- 
stance selectively contained in a plurality of spot-like re- 
gions of a biochemical analysis unit from being gener- 
ated in biochemical analysis data and produce biochem- 
ical analysis data having an excellent quantitative char- 
acteristic by reading radiation data with high resolution 
even in the case of forming a plurality of spot-like regions 
containing specific binding substances, which can spe- 
cifically bind with a substance derived from a living or- 
ganism and whose sequence, base length, composition 
and the like are known, in the biochemical analysis unit 
at a high density, selectively labeling the plurality of spot- 
like regions of the biochemical analysis unit with a radi- 
oactive labeling substance to record radiation data 
therein, facing the thus prepared biochemical analysis 
unit toward a stimulable phosphor layer of a stimulable 
phosphorsheetto expose the stimulable phosphorlayer 
to a radioactive labeling substance, irradiating the thus 
exposed stimulable phosphor layer with a stimulating 
ray, and photoelectrical^ detecting stimulated emission 
released from the stimulable phosphor layer to produce 
biochemical analysis data, and can also prevent noise 
caused by the scattering of chemiluminescence emis- 
sion selectively released from a plurality of spot-like re- 
gions of a biochemical analysis unit from being gener- 
ated in biochemical analysis data and produce biochem- 
ical analysis data having an excellent quantitative char- 
acteristic by reading radiation data with high resolution 
even in the case of forming a plurality of spot-like regions 
containing specific binding substances, which can spe- 
cifically bind with a substance derived from a living or- 
ganism and whose sequence, base length, composition 
and the like are known, in the biochemical analysis unit 
at a high density, selectively labeling the plurality of spot- 
like regions of the biochemical analysis unit with a labe- 
ling substance which generates chemiluminescence 
emission when it contacts a chemiluminescent sub- 
strate to record chemiluminescence data therein, bring- 
ing the plurality of spot-like regions of the biochemical 
analysis unit into contact with a chemiluminescent sub- 
strate, thereby causing the plurality of spot-like regions 
of the biochemical analysis unit to release chemilumi- 
nescence emission, facing the biochemical analysis unit 
releasing chemiluminescence emission toward a stim- 
ulable phosphorlayer of a stimulable phosphorsheetto 
expose the stimulable phosphor layer to chemilumines- 
cence emission, irradiating the thus exposed stimulable 
phosphor layer with a stimulating ray, and photoelectri- 
cally detecting stimulated emission released from the 
stimulable phosphor layer to produce biochemical anal- 
ysis data. 



Claims 

1 . A biochemical analysis kit comprising a biochemical 
analysis unit including a substrate formed with a 
plurality of absorptive regions to be spaced apart 



from each other and a stimulable phosphor sheet 
including a support formed with a plurality of stimu- 
lable phosphor layer regions to be spaced apart 
from each other in substantially the same pattern 
5 as that of the plurality of absorptive regions formed 

in the substrate of the biochemical analysis unit. 

2. A biochem ical analysis kit in accordance with Claim 
1 wherein the substrate of the biochemical analysis 

10 unit is formed with the plurality of absorptive regions 
in a regular pattern. 

3. A biochemical analysis kit in accordance with Claim 
1 or 2 wherein the substrate of the biochemical anal- 

15 ysis unit is formed with at least two positioning 
through-holes and the support of the stimulable 
phosphor sheet is formed with at least two position- 
ing through-holes at positions corresponding to 
those of the at least two positioning through-holes 

20 formed in the substrate of the biochemical analysis 
unit. 

4. A biochemical analysis kit in accordance with Claim 
1 or 2 wherein the substrate of the biochemical anal- 

25 ysis unit is formed with at least two positioning 
notches and the support of the stimulable phosphor 
sheet is formed with at least two positioning notches 
at positions corresponding to those of the at least 
two positioning notches formed in the substrate of 
30 the biochemical analysts unit. 

5. A biochemical analysis kit in accordance with Claim 
1 or 2 wherein at least one positioning convex por- 
tion is formed on the surface of the substrate of the 

35 biochemical analysis unit and at least one position- 
ing recess having a complementary shape to that 
of the at least one positioning convex portion is 
formed on the surface of the support of the stimu- 
lable phosphor sheet at a position corresponding to 
40 that of the at least one positioning convex portion. 

6. A biochemical analysis kit in accordance with Claim 
1 or 2 wherein at least one positioning recess is 
formed on the surface of the substrate of the bio- 

45 chemical analysis unit and at least one positioning 
convex portion having a complementary shape to 
that of the at least one positioning recess is formed 
on the surface of the support of the stimulable phos- 
phor sheet at a position corresponding to that of the 

50 at least one positioning recess. 

7. A biochemical analysis kit in accordance with Claim 
1 or 2 wherein the plurality of absorptive regions are 
formed in the substrate of the biochemical analysis 

55 unit in a predetermined positional relationship to a 
first reference edge of the substrate of the biochem- 
ical analysis unit and a second reference edge of 
the substrate of the biochemical analysis unit per- 
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pendicular to the first reference edge and the plu- 
rality of stimulable phosphor layer regions are 
formed in the support of the stimulable phosphor 
sheet in a predetermined positional relationship to 
a first reference edge of the support of the stimula- 
ble phosphor sheet corresponding to the first refer- 
ence edge of the substrate of the biochemical anal- 
ysis unit and a second reference edge of the sup- 
port of the stimulable phosphor sheet correspond- 
ing to the substrate of the biochemical analysis unit. 

8. A biochemical analysis kit in accordance with any 
one of Claims 1 to 7 wherein the plurality of absorp- 
tive regions are formed by charging an absorptive 
material in a plurality of holes formed in the sub- 
strate of the biochemical analysis unit. 

9. A biochemical analysis kit in accordance with Claim 

8 wherein the plurality of absorptive regions are 
formed by charging an absorptive material in a plu- 
rality of through-holes formed in the substrate of the 
biochemical analysis unit. 

10. A biochemical analysis kit in accordance with Claim 

9 wherein the plurality of absorptive regions are 
formed by pressing an absorptive membrane con- 
taining an absorptive material into the plurality of 
through-holes formed in the substrate of the bio- 
chemical analysis unit. 

11. A biochemical analysis kit in accordance with any 
one of Claims 1 to 10 wherein the plurality of stim- 
ulable phosphor layer regions are formed by charg- 
ing stimulable phosphor in a plurality of holes 
formed in the support of the stimulable phosphor 
sheet 

12. A biochemical analysis kit in accordance with Claim 

1 1 wherein the plurality of stimulable phosphor layer 
regions are formed by charging stimulable phos- 
phor in a plurality of through-holes formed in the 
support of the stimulable phosphor sheet. 

13. A biochemical analysis kit in accordance with Claim 

1 2 wherein the plurality of stimulable phosphor lay- 
er regions are formed by pressing a stimulable 
phosphor membrane containing stimulable phos- 
phor and a binder into the plurality of through-holes 
formed in the support of the stimulable phosphor 
sheet. 

14. A biochemical analysis kit in accordance with Claim 
12 or 13 wherein the at least two positioning 
through-holes of the biochemical analysis unit are 
formed by through-holes in which no absorptive ma- 
terial is charged among the plurality of through- 
holes formed in the substrate of the biochemical 
analysis unit and the at least two positioning 



through-holes of the stimulable phosphor sheet are 
formed by through-holes formed at positions corre- 
sponding to the at least two positioning through- 
holes of the biochemical analysis unit and in which 
5 no stimulable phosphor is charged among the plu- 

rality of through-holes formed in the support of the 
stimulable phosphor sheet. 

15. A biochemical analysis kit in accordance with any 
10 one of Claims 1 to 14 wherein the substrate of the 

biochemical analysis unit is formed with 1 0 or more 
absorptive regions. 

1 6. A biochemical analysis kit in accordance with Claim 
15 15 wherein the substrate of the biochemical analy- 
sis unit is formed with 1 ,000 or more absorptive re- 
gions. 

17. A biochemical analysis kit in accordance with any 
20 one of Claims 1 to 1 6 wherein each of the plurality 

of absorptive regions formed in the substrate of the 
biochemical analysis unit has a size of less than 5 
mm 2 

25 18. A biochemical analysis kit in accordance with Claim 
17 wherein each of the plurality of absorptive re- 
gions formed in the substrate of the biochemical 
analysis unit has a size of less than 0.5 mm 2 . 

30 19. A biochemical analysis kit in accordance with any 
one of Claims 1 to 18 wherein the plurality of ab- 
sorptive regions are formed in the substrate of the 
biochemical analysis unit at a density of 1 0 or more 
per cm 2 . 

35 

20. A biochemical analysis kit in accordance with Claim 
19 wherein the plurality of absorptive regions are 
formed in the substrate of the biochemical analysis 
unit at a density of 1 ,000 or more per cm 2 . 

40 

21. A biochemical analysis kit in accordance with any 
one of Claims 1 to 20 wherein the substrate of the 
biochemical analysis unit has a property of attenu- 
ating radiation energy and/or light energy. 

45 

22. A biochemical analysis kit in accordance with Claim 
21 wherein the substrate of the biochemical analy- 
sis unit has a property of reducing the energy of ra- 
diation and/or the energy of light to 1/5 or less when 

50 the radiation and or light travels in the substrate by 
a distance equal to that between neighboring ab- 
sorptive regions. 

23. A biochemical analysis kit in accordance with Claim 
55 22 wherein the substrate of the biochemical analy- 
sis unit has a property of reducing the energy of ra- 
diation and/or the energy of light to 1/100 or less 
when the radiation and/or light travels in the sub- 
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strate by a distance equal to that between neigh- 
boring absorptive regions. 

24. A biochemical analysis kit in accordance with any 
one of Claims 1 to 23 wherein the substrate of the 
biochemical analysis unit is made of a material se- 
lected from a group consisting of a metal material, 
a ceramic material and a plastic material. 

25. A biochemical analysis kit in accordance with any 
one of Claims 1 to 24 wherein the plurality of ab- 
sorptive regions of the biochemical analysis unit are 
made of a porous carbon material or a porous ma- 
terial capable of forming a membrane filter 

26. A biochemical analysis kit in accordance with any 
one of Claims 1 to 24 wherein the plurality of ab- 
sorptive regions of the biochemical analysis unit are 
made of a bundle of a plurality of fibers. 

27. A biochemical analysis kit in accordance with any 
one of Claims 1 to 26 wherein specific binding sub- 
stances whose sequence, base length, composition 
and the like are known are absorbed in the plurality 
of absorptive regions of the biochemical analysis 
unit. 

28. A biochemical analysis kit in accordance with any 
one of Claims 1 to 27 wherein each of the plurality 
of stimulable phosphor layer regions is formed in 
thestimulable phosphor sheet to have a size of less 
than 5 mm 2 . 

29. A biochemical analysis kit in accordance with Claim 
28 wherein each of the plurality of stimulable phos- 
phor layer regions is formed in the stimulable phos- 
phor sheet to have a size of less than 0.5 mm 2 . 

30. A biochemical analysis kit in accordance with any 
one of Claims 1 to 29 wherein the support of the 
stimulable phosphor sheet has a property of atten- 
uating radiation energy and/or light energy. 

31 . A biochemical analysis kit in accordance with Claim 

30 wherein the support of the stimulable phosphor 
sheet has a property of reducing the radiation en- 
ergy and/or the energy of light to 1/5 or less when 
the radiation and/or light travels in the support by a 
distance equal to that between neighboring stimu- 
lable phosphor layer regions. 

32. A biochemical analysis kit in accordance with Claim 

31 wherein the support of the stimulable phosphor 
sheet has a property of reducing the radiation en- 
ergy and/or the energy of light to 1/1 00 or less when 
the radiation and/or light travels in the support by a 
distance equal to that between neighboring stimu- 
lable phosphor layer regions. 



33. A biochemical analysis kit in accordance with any 
one of Claims 1 to 34 wherein the support of the 
stimulable phosphorsheet is made of a material se- 
lected from a group consisting of a metal material, 

5 a ceramic material and a plastic material. 

34. A method for exposing a stimulable phosphorsheet 
comprising the steps of superposing a biochemical 
analysis unit including a substrate capable of atten- 

10 uating radiation energy and formed with a plurality 

of absorptive regions spaced apart from each other 
and selectively labeled with a radioactive labeling 
substance and the stimulable phosphor sheet in- 
cluding a support formed with a plurality of stimula- 
15 ble phosphor layer regions spaced apart from each 

other so that each of the plurality of absorptive re- 
gions of the biochemical analysis unit faces the cor- 
responding stimulable layer region of the stimulable 
phosphor sheet and exposing the plurality of stim- 
20 ulable phosphor layer regions of the stimulable 
phosphor sheet to the radioactive labeling sub- 
stance selectively contained in the plurality of ab- 
sorptive regions of the biochemical analysis unit. 

25 35. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 34 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning through-holes and the support 
of the stimulable phosphor sheet is formed with at 

30 leasttwo positioning through-holes at positions cor- 
responding to those of the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit, and which comprises the 
steps of superposing the biochemical analysis unit 

35 and the stimulable phosphor sheet so that at least 

two erect positioning pins formed on a substrate of 
an exposure device at positions corresponding to 
the at leasttwo positioning through-holes formed in 
the substrate of the biochemical analysis unit and 

40 the at leasttwo positioning through-holes formed in 
the support of the stimulable phosphor sheet are in- 
serted into the at least two positioning through- 
holes formed in the substrate of the biochemical 
analysis unit and the at least two positioning 

45 through-holes formed in the support of the stimula- 
ble phosphor sheet, thereby positioning the bio- 
chemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phos- 
phor layer regions of thestimulable phosphorsheet 

50 to a radioactive labeling substrate selectively con- 
tained in the plurality of absorptive regions of the 
biochemical analysis unit. 

36. A method for exposing a stimulable phosphorsheet 
55 in accordance with Claim 34 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning through-holes and the support 
of the stimulable phosphor sheet is formed with at 
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least two positioning through-holes at positions cor- 
responding to those of the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit, and which comprises the 
steps of superposing the biochemical analysis unit 5 
and the stimulable phosphor sheet, positioning the 
biochemical analysis unit and the stimulable phos- 
phor sheet by detecting light emitted from a light 
emitting means and transmitted through the at least 
two positioning through-holes formed in the sub- io 
strate of the biochemical analysis unit and the at 
least two positioning through-holos formed in the 
support of the stimulable phosphor sheet with a light 
receiving means, and exposing the plurality of stim- 
ulable phosphor layer regions of the stimulable 15 
phosphor sheet to a radioactive labeling substrate 
selectively contained in the plurality of absorptive 
regions of the biochemical analysis unit. 

37. A method for exposing a stimulable phosphor sheet 20 
in accordance with Claim 34 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning through-holes and the support 
of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions cor- 25 
responding to those of the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit, and which comprises the 
steps of setting one of the biochemical analysis unit 
and the stimulable phosphor sheet on a substrate 30 
of an exposure device, producing an image of the 
at least two positioning through-holes formed in the 
one of the biochemical analysis unit and the stimu- 
lable phosphor sheet using an imaging device, stor- 
ing data corresponding to the image in a memory, 35 
superposing the other one of the biochemical anal- 
ysis unit and the stimulable phosphor sheet on the 
surface of the one of the biochemical analysis unit 
and the stimulable phosphor sheet, producing an 
image of the at least two positioning through-holos 40 
formed in the other one of the biochemical analysis 
unit and the stimulable phosphor sheet using the 
imaging device, comparing the thus produced im- 
age with the image of the at least two positioning 
through-holes formed in the one of the biochemical 45 
analysis unit and the stimulable phosphor sheet 
based on the data stored in the memory, moving the 
other one of the biochemical analysis unit and the 
stimulable phosphor sheet so that the at least two 
positioning through-holes formed in the substrate of 50 
the biochemical analysis unit and the at least two 
positioning through-holes formed in the support of 
the stimulable phosphor sheet coincide with each 
other in images, thereby positioning the biochemi- 
cal analysis unit and the stimulable phosphorsheet, 55 
and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to a 
radioactive labeling substrate selectively contained 



in the plurality of absorptive regions of the biochem- 
ical analysis unit. 

38. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 34 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning notches and the support of the 
stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding 
to those of the at least two positioning notches 
formed in the substrate of the biochemical analysis 
unit, and which comprises the steps of superposing 
the biochemical analysis unit and the stimulable 
phosphorsheet so that at least two erect positioning 
pins formed on a substrate of an exposure device 
at positions corresponding to the at least two posi- 
tioning notches formed in the substrate of the bio- 
chemical analysis unit and the at least two position- 
ing notches formed in the support of the stimulable 
phosphor sheet are inserted into the at least two po- 
sitioning notches formed in the substrate of the bi- 
ochemical analysis unit and the at least two posi- 
tioning notches formed in the support of the stimu- 
lable phosphor sheet, thereby positioning the bio- 
chemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phos- 
phor layer regions of the stimulable phosphorsheet 
to a radioactive labeling substrate selectively con- 
tained in the plurality of absorptive regions of the 
biochemical analysis unit. 

39. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 34 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning notches and the support of the 
stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding 
to those of the at least two positioning notches 
formed in the substrate of the biochemical analysis 
unit, and which comprises the steps of superposing 
the biochemical analysis unit and the stimulable 
phosphor sheet, positioning the biochemical analy- 
sis unit and the stimulable phosphor sheet by de- 
tecting light emitted from a light emitting means and 
transmitted through the at least two positioning 
notches formed in the substrate of the biochemical 
analysis unit and the at least two positioning notch- 
es formed in the support of the stimulable phosphor 
sheet with a light receiving means, and exposing 
the plurality of stimulable phosphor layer regions of 
the stimulable phosphor sheet to a radioactive la- 
beling substrate selectively contained in the plural- 
ity of absorptive regions of the biochemical analysis 
unit. 

40. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 34 wherein the substrate 
of the biochemical analysis unit is formed with at 
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least two positioning notches and the support of the 
stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding 
to those of the at least two positioning notches 
formed in the substrate of the biochemical analysis 5 
unit, and which comprises the steps of setting one 
of the biochemical analysis unit and the stimulable 
phosphor sheet on a substrate of an exposure de- 
vice, producing an image of the at least two posi- 
tioning notches formed in the one of the biochemical 10 
analysis unit and the stimulable phosphor sheet us- 
ing an imaging device, storing data corresponding 
to the image in a memory, superposing the other 
one of the biochemical analysis unit and the stimu- 
lable phosphor sheet on the surface of the one of 15 
the biochemical analysis unit and the stimulable 
phosphor sheet, producing an image of the at least 
two positioning notches formed in the other one of 
the biochemical analysis unit and the stimulable 
phosphor sheet using the imaging device, compar- 20 
ing the thus produced image with the image of the 
at least two positioning notches formed in the one 
of the biochemical analysis unit and the stimulable 
phosphor sheet based on the data stored in the 
memory, moving the other one of the biochemical 25 
analysis unit and the stimulable phosphor sheet so 
that the at least two positioning notches formed in 
the substrate of the biochemical analysis unit and 
the at least two positioning notches formed in the 
support of the stimulable phosphor sheet coincide 30 
with each other in images, thereby positioning the 
biochemical analysis unit and the stimulable phos- 
phor sheet, and exposing the plurality of stimulable 
phosphor layer regions of the stimulable phosphor 
sheet to a radioactive labeling substrate selectively 35 
contained in the plurality of absorptive regions of the 
biochemical analysis unit. 

41 . A method for exposing a stimulable phosphor sheet 

in accordance with Claim 34 wherein at least one 40 
positioning convex portion on the surface of the 
substrate of the biochemical analysis unit and at 
least one positioning recess having a complemen- 
tary shape to that of the at least one positioning con- 
vex portion at a position corresponding to that of the 45 
at least one positioning convex portion on the sur- 
face of the support of the stimulable phosphor 
sheet, and which comprises the steps of fitting the 
at least one positioning convex portion formed on 
the surface of the substrate of the biochemical anal- so 
ysis unit into the at least one positioning recess 
formed on the surface of the support of the stimu- 
lable phosphor sheet, thereby positioning the bio- 
chemical analysis unit and the stimulable phosphor 
sheet, and exposing the plurality of stimulable phos- 55 
phor layer regions of the stimulable phosphor sheet 
to a radioactive labeling substrate selectively con- 
tained in the plurality of absorptive regions of the 



biochemical analysis unit. 

42. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 34 wherein at least one 
positioning recess on the surface of the substrate 
of the biochemical analysis unit and at least one po- 
sitioning convex portion having a complementary 
shape to that of the at least one positioning recess 
at a position corresponding to that of the at least 
one positioning recess on the surface of the support 
of the stimulable phosphor sheet, and which com- 
prises the steps of fitting the at least one positioning 
convex portion formed on the surface of the support 
of the stimulable phosphor sheet into the at least 
one positioning recess formed on the surface of the 
substrate of the biochemical analysis unit, thereby 
positioning the biochemical analysis unit and the 
stimulable phosphor sheet, and exposing the plu- 
rality of stimulable phosphor layer regions of the 
stimulable phosphorsheet to a radioactive labeling 
substrate selectively contained in the plurality of ab- 
sorptive regions of the biochemical analysis unit. 

43. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 34 wherein the plurality of 
absorptive regions are formed in the substrate of 
the biochemical analysis unit in a predetermined 
positional relationship to a first reference edge of 
the substrate of the biochemical analysis unit and a 
second reference edge of the substrate of the bio- 
chemical analysis unit perpendicular to the first ref- 
erence edge and the plurality of stimulable phos- 
phor layer regions are formed in the support of the 
stimulable phosphor sheet in a predetermined po- 
sitional relationship to a first reference edge of the 
support of the stimulable phosphor sheet corre- 
sponding to the first reference edge of the substrate 
of the biochemical analysis unit and a second ref- 
erence edge of the support of the stimulable phos- 
phor sheet corresponding to the substrate of the bi- 
ochemical analysis unit, and which comprises the 
steps of superposing the biochemical analysis unit 
and the stimulable phosphor sheet so that the first 
reference edge of the substrate of the biochemical 
analysis unit and the first reference edge of the sup- 
port of the stimulable phosphorsheet aiign with one 
of two erect reference pins formed on the support 
of an exposure device and that the second refer- 
ence edge of the substrate of the biochemical anal- 
ysis unit and the second reference edge of the sup- 
port of the stimulable phosphor sheet align with the 
other one of the two erect reference pins formed on 
the support of an exposure device, thereby position- 
ing the biochemical analysis unit and the stimulable 
phosphor sheet, and exposing the plurality of stim- 
ulable phosphor layer regions of the stimulable 
phosphor sheet to a radioactive labeling substrate 
selectively contained in the plurality of absorptive 
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regions of the biochemical analysis unit. 

44. A method for exposing a stirnulable phosphor sheet 
in accordance with Claim 34 wherein the plurality of 
absorptive regions of the biochemical analysis unit s 
are formed by charging an absorptive material in a 
number of through-holes formed in the substrate 
and the plurality of stirnulable phosphor layer re- 
gions of the stirnulable phosphor sheet are formed 

by charging stirnulable phosphor in a number of 10 
through-holes formed in the support so that the at 
least two positioning through-holes of the biochem- 
ical analysis unit are formed by through-holes in 
which no absorptive material is charged among the 
plurality of through-holes formed in the substrate of 15 
the biochemical analysis unit and that the at least 
two positioning through-holes of the stirnulable 
phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least 
two positioning through-holes of the biochemical 20 
analysis unit and in which no stirnulable phosphor 
is charged among the plurality of through-holes 
formed in the support of the stirnulable phosphor 
sheet, and which comprises the steps of inserting 
at least two erect positioning pins formed on a sub- 25 
strate of an exposure device at positions corre- 
sponding to the at least two positioning through- 
holes formed in the substrate of the biochemical 
analysis unit and the at least two positioning 
through-holes formed in the support of the stimula- 30 
ble phosphor sheet into the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stirn- 
ulable phosphor sheet, superposing the biochemi- 35 
cal analysis unit and the stirnulable phosphorsheet, 
and exposing the plurality of stirnulable phosphor 
layer regions of the stirnulable phosphor sheet to a 
radioactive labeling substrate selectively contained 
in the plurality of absorptive regions of the biochem- 40 
ical analysis unit. 

45. A method for exposing a stirnulable phosphor sheet 
in accordance with Claim 34 wherein the plurality of 
absorptive regions of the biochemical analysis unit 45 
are formed by charging an absorptive material in a 
number of through-holes formed in the substrate 
and the plurality of stirnulable phosphor layer re- 
gions of the stirnulable phosphor sheet are formed 

by charging stirnulable phosphor in a number of 50 
through-holes formed in the support so that the at 
least two positioning through-holes of the biochem- 
ical analysis unit are formed by through-holes in 
which no absorptive material is charged among the 
plurality of through-holes formed in the substrate of 55 
the biochemical analysis unit and that the at least 
two positioning through-holes of the stirnulable 
phosphor sheet are formed by through-holes 



formed at positions corresponding to the at least 
two positioning through-holes of the biochemical 
analysis unit and in which no stirnulable phosphor 
is charged among the plurality of through-holes 
formed in the support of the stirnulable phosphor 
sheet, and which comprises the steps of superpos- 
ing the biochemical analysis unit and the stirnulable 
phosphorsheet, positioning the biochemical analy- 
sis unit and the stirnulable phosphor sheet by de- 
tecting light emitted from a light emitting means and 
transmitted through the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stirn- 
ulable phosphor sheet with a light receiving means, 
and exposing the plurality of stirnulable phosphor 
layer regions of the stirnulable phosphor sheet to a 
radioactive labeling substrate selectively contained 
in the plurality of absorptive regions of the biochem- 
ical analysis unit. 

46. A method for exposing a stirnulable phosphorsheet 
in accordance with Claim 34 wherein the plurality of 
absorptive regions of the biochemical analysis unit 
are formed by charging an absorptive material in a 
number of through-holes formed in the substrate 
and the plurality of stirnulable phosphor layer re- 
gions of the stirnulable phosphor sheet are formed 
by charging stirnulable phosphor in a number of 
through-holes formed in the support so that the at 
least two positioning through-holes of the biochem- 
ical analysis unit are formed by through-holes in 
which no absorptive material is charged among the 
plurality of through-holes formed in the substrate of 
the biochemical analysis unit and that the at least 
two positioning through-holes of the stirnulable 
phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least 
two positioning through-holes of the biochemical 
analysis unit and in which no stirnulable phosphor 
is charged among the plurality of through-holes 
formed in the support of the stirnulable phosphor 
sheet, and which comprises the steps of setting one 
of the biochemical analysis unit and the stirnulable 
phosphor sheet on a substrate of an exposure de- 
vice, producing an image of the at least two posi- 
tioning through-holes formed in the one of the bio- 
chemical analysis unit and the stirnulable phosphor 
sheet using an imaging device, storing data corre- 
sponding to the image in a memory, superposing 
the other one of the biochemical analysis unit and 
the stirnulable phosphor sheet on the surface of the 
one of the biochemical analysis unit and the stirnu- 
lable phosphor sheet, producing an image of the at 
least two positioning through-holes formed in the 
other one of the biochemical analysis unit and the 
stirnulable phosphor sheet using the imaging de- 
vice, comparing the thus produced image with the 
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image of the at least two positioning through-holes 
formed in the one of the biochemical analysis unit 
and the stimulable phosphor sheet based on the da- 
ta stored in the memory, moving the other one of 
the biochemical analysis unit and the stimulable 5 
phosphor sheet so that the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stim- 
ulable phosphor sheet coincide with each other in 10 
images, thereby positioning tho biochemical analy- 
sis unit and the stimulable phosphor sheet, and ex- 
posing the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet to a radio- 
active labeling substrate selectively contained in 15 
the plurality of absorptive regions of the biochemical 
analysis unit. 

47. A method for exposing a stimulable phosphor sheet 

in accordance with Claim 34 which comprises the 20 
steps of setting one of the biochemical analysis unit 
and the stimulable phosphor sheet on a substrate 
of an exposure device, producing an image of the 
one of the biochemical analysis unit and the stimu- 
lable phosphor sheet using an imaging device, stor- 25 
ing data corresponding to the image in a memory, 
superposing the other one of the biochemical anal- 
ysis unit and the stimulable phosphor sheet on the 
surface of the one of the biochemical analysis unit 
and the stimulable phosphor sheet, producing an 30 
image of the other one of the biochemical analysis 
unit and the stimulable phosphor sheet, comparing 
the thus produced image with the image of the at 
least two positioning through-holes formed in the 
one of the biochemical analysis unit and the stimu- 35 
lable phosphor sheet based on the data stored in 
the memory, moving the other one of the biochem- 
ical analysis unit and the stimulable phosphor sheet 
so that the plurality of absorptive regions formed in 
the substrate of the biochemical analysis unit and 40 
the plurality of stimulable phosphor layer regions 
formed in the support of the stimulable phosphor 
sheet coincide with each other in images, thereby 
positioning the biochemical analysis unit and the 
stimulable phosphor sheet, and exposing the plu- 45 
rality of stimulable phosphor layer regions of the 
stimulable phosphor sheet to a radioactive labeling 
substrate selectively contained in the plurality of ab- 
sorptive regions of the biochemical analysis unit. 

50 

48. A method for exposing a stimulable phosphor sheet 
comprising the steps of bringing a biochemical anal- 
ysis unit including a substrate capable of attenuat- 
ing light energy and formed with a plurality of ab- 
sorptive regions spaced apart from each other and 55 
selectively labeled with a labeling substance which 
generates chemiluminescence emission when it 
contacts a chemiluminescent substrate into contact 



with a chemiluminescent substrate, thereby caus- 
ing the plurality of absorptive regions to selectively 
release chemiluminescence emission, superposing 
the biochemical analysis unit releasing the chemi- 
luminescence emission and the stimulable phos- 
phor sheet including a support formed with a plural- 
ity of stimulable phosphor layer regions spaced 
apart from each other so that each of the plurality 
of absorptive regions of the biochemical analysis 
unit faces the corresponding stimulable layer region 
of the stimulable phosphor shoot and exposing the 
plurality of stimulable phosphor layer regions of the 
stimulable phosphor sheet to the chemilumines- 
cence emission selectively released from the plu- 
rality of absorptive regions of the biochemical anal- 
ysis unit. 

49. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 48 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning through-holes and the support 
of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions cor- 
responding to those of the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit, and which comprises the 
steps of superposing the biochemical analysis unit 
releasing chemiluminescence emission and the 
stimulable phosphorsheet so that at least two erect 
positioning pins formed on a substrate of an expo- 
sure device at positions corresponding to the at 
least two positioning through-holes formed in the 
substrate of the biochemical analysis unit and the 
at least two positioning through-holes formed in the 
support of the stimulable phosphorsheet are insert- 
ed into the at least two positioning through-holes 
formed in the substrate of the biochemical analysis 
unit and the at least two positioning through-holes 
formed in the support of the stimulable phosphor 
sheet, thereby positioning the biochemical analysis 
unit and the stimulable phosphorsheet, and expos- 
ing the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet to chemilu- 
minescence emission selectively released from the 
plurality of absorptive regions of the biochemical 
analysis unit. 

50. A method for exposing a stimulable phosphor sheet 
in accordance with Claim 48 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning through-holes and the support 
of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions cor- 
responding to those of the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit, and which comprises the 
steps of superposing the biochemical analysis unit 
releasing chemiluminescence emission and the 
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stimulable phosphor sheet, positioning the bio- 
chemical analysis unit and the stimulable phosphor 
sheet by detecting light emitted from a light emitting 
means and transmitted through the at least two po- 
sitioning through-holes formed in the substrate of s 
the biochemical analysis unit and the at least two 
positioning Lhrough-holes formed in the support of 
the stimulable phosphor sheet with a light receiving 
means, and exposing the plurality of stimulable 
phosphor layer regions of the stimulable phosphor 10 
sheet to chemiluminescence emission selectively 
released from the plurality of absorptive regions of 
the biochemical analysis unit. 

51. A method for exposing a stimulable phosphor sheet 15 
in accordance with Claim 48 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning through-holes and the support 
of the stimulable phosphor sheet is formed with at 
least two positioning through-holes at positions cor- 20 
responding to those of the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit, and which comprises the 
steps of setting one of the biochemical analysis unit 
releasing chemiluminescence emission and the 25 
stimulable phosphor sheet on a substrate of an ex- 
posure device, producing an image of the at least 
two positioning through-holes formed in the one of 
the biochemical analysis unit and the stimulable 
phosphor sheet using an imaging device, storing 30 
data corresponding to the image in a memory, su- 
perposing the other one of the biochemical analysis 
unit releasing chemiluminescence emission and 
the stimulable phosphorsheet on the surface of the 
one oT the biochemical analysis unit and the stimu- 35 
lable phosphor sheet, producing an image of the at 
least two positioning through-holes formed in the 
other one of the biochemical analysis unit and the 
stimulable phosphor sheet using the imaging de- 
vice, comparing the thus produced imago with the 40 
image of the at least two positioning through-holes 
formed in the one of the biochemical analysis unit 
and the stimulable phosphor sheet based on the da- 
ta stored in the memory, moving the other one of 
the biochemical analysis unit and the stimulable 45 
phosphor sheet so that the at least two positioning 
through-holes formed in the substrate of the bio- 
chemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stim- 
ulable phosphor sheet coincide with each other in so 
images, thereby positioning the biochemical analy- 
sis unit and the stimulable phosphor sheet, and ex- 
posing the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet to chemilu- 
minescence emission selectively released from the 55 
plurality of absorptive regions of the biochemical 
analysis unit. 



52. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 48 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning notches and the support of the 
stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding 
to those of the at least two positioning notches 
formed in the substrate of the biochemical analysis 
unit, and which comprises the steps of superposing 
the biochemical analysis unit releasing chemilumi- 
nescence emission and the stimulable phosphor 
sheet so that at least two erect positioning pins 
formed on a substrate of an exposure device at po- 
sitions corresponding to the at least two positioning 
notches formed in the substrate of the biochemical 
analysis unit and the at least two positioning notch- 
es formed in the support of the stimulable phosphor 
sheet are inserted into the at least two positioning 
notches formed in the substrate of the biochemical 
analysis unit and the at least two positioning notch- 
es formed in the support of the stimulable phosphor 
sheet, thereby positioning the biochemical analysis 
unit and the stimulable phosphorsheet, and expos- 
ing the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet to chemilu- 
minescence emission selectively released from the 
plurality of absorptive regions of the biochemical 
analysis unit. 

53. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 48 wherein the substrate 
of the biochemical analysis unit is formed with at 
least two positioning notches and the support of the 
stimulable phosphor sheet is formed with at least 
two positioning notches at positions corresponding 
to those of the at least two positioning notches 
formed in the substrate of the biochemical analysis 
unit, and which comprises the steps of superposing 
the biochemical analysis unit releasing chemilumi- 
nescence emission and the stimulable phosphor 
sheet, positioning the biochemical analysis unit and 
the stimulable phosphor sheet by detecting light 
emitted from a light emitting means and transmitted 
through the at least two positioning notches formed 
in the substrate of the biochemical analysis unit and 
the at least two positioning notches formed in the 
support of the stimulable phosphor sheet with a light 
receiving means, and exposing the plurality of stim- 
ulable phosphor layer regions of the stimulable 
phosphor sheet to chemiluminescence emission 
selectively released from the plurality of absorptive 
regions of the biochemical analysis unit. 

54. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 48 wherein the substrate 
of the biochemical analysis unit is formed with at 
leasttwo positioning notches and the support of the 
stimulable phosphor sheet is formed with at least 
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two positioning notches at positions corresponding 
to those of the at least two positioning notches 
formed in the substrate of the biochemical analysis 
unit, and which comprises the steps of setting one 
of the biochemical analysis unit releasing chemilu- 5 
minescence emission and the stimulable phosphor 
sheet on a substrate of an exposure device, produc- 
ing an image of the at least two positioning notches 
formed in the one of the biochemical analysis unit 
and the stimulable phosphor sheet using an imag- 10 
ing device, storing data corresponding to the image 
in a memory, superposing the other one of the bio- 
chemical analysis unit releasing chemilumines- 
cence emission and the stimulable phosphor sheet 
on the surface of the one of the biochemical analy- is 
sis unit and the stimulabie phosphor sheet, produc- 
ing an image of the at least two positioning notches 
formed in the other one of the biochemical analysis 
unit and the stimulable phosphor sheet using the 
imaging device, comparing the thus produced im- 20 
age with the image of the at least two positioning 
notches formed in the one of the biochemical anal- 
ysis unit and the stimulable phosphor sheet based 
on the data stored in the memory, moving the other 
one of the biochemical analysis unit and the stimu- 25 
lable phosphor sheet so that the at least two posi- 
tioning notches formed in the substrate of the bio- 
chemical analysis unit and the at least two position- 
ing notches formed in the support of the stimulable 
phosphor sheet coincide with each other in images, 30 
thereby positioning the biochemical analysis unit 
and the stimulable phosphor sheet, and exposing 
the plurality of stimulable phosphor layer regions of 
the stimulable phosphor sheet to chemilumines- 
cence emission selectively released from the plu- 35 
rality of absorptive regions of the biochemical anal- 
ysis unit. 

55. A method for exposing a stimulable phosphor sheet 

in accordance with Claim 48 wherein at least one 40 
positioning convex portion on the surface of the 
substrate of the biochemical analysis unit and at 
least one positioning recess having a complemen- 
tary shape to that of the at least one positioning con- 
vex portion at a position corresponding to that of the 45 
at least one positioning convex portion on the sur- 
face of the support of the stimulable phosphor 
sheet, and which comprises the steps of fitting the 
at least one positioning convex portion formed on 
the surface of the substrate of the biochemical anal- so 
ysis unit into the at least one positioning recess 
formed on the surface of the support of the stimu- 
lable phosphor sheet, thereby positioning the bio- 
chemical analysis unit releasing chemilumines- 
cence emission and the stimulable phosphor sheet, 55 
and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to 
chemiluminescence emission substrate selectively 



released from the plurality of absorptive regions of 
the biochemical analysis unit. 

56. A method for exposing a stimulable phosphor sheet 
in accordance with Claim 48 wherein at least one 
positioning recess on the surface of the substrate 
of the biochemical analysis unit and at least one po- 
sitioning convex portion having a complementary 
shape to that of the at least one positioning recess 
at a position corresponding to that of the at least 
one positioning recess on the surface of the support 
of the stimulable phosphor sheet, and which com- 
prises the steps of fitting the at least one positioning 
convex portion formed on the surface of the support 
of the stimulable phosphor sheet into the at least 
one positioning recess formed on the surface of the 
substrate of the biochemical analysis unit, thereby 
positioning the biochemical analysis unit releasing 
chemiluminescence emission and the stimulable 
phosphor sheet, and exposing the plurality of stim- 
ulable phosphor layer regions of the stimulable 
phosphor sheet to chemiluminescence emission 
selectively released from the plurality of absorptive 
regions of the biochemical analysis unit. 

57. A method for exposing a stimulable phosphorsheet 
in accordance with Claim 48 wherein the plurality of 
absorptive regions are formed in the substrate of 
the biochemical analysis unit in a predetermined 
positional relationship to a first reference edge of 
the substrate of the biochemical analysis unit and a 
second reference edge of the substrate of the bio- 
chemical analysis unit perpendicular to the first ref- 
erence edge and the plurality of stimulable phos- 
phor layer regions are formed in the support of the 
stimulable phosphor sheet in a predetermined po- 
sitional relationship to a first reference edge of the 
support of the stimulable phosphor sheet corre- 
sponding to the first reference edge of the substrate 
of the biochemical analysis unit and a second ref- 
erence edge of the support of the stimulable phos- 
phor sheet corresponding to the substrate of the bi- 
ochemical analysis unit, and which comprises the 
steps of superposing the biochemical analysis unit 
releasing chemiluminescence emission and the 
stimulable phosphorsheet so thatthefirst reference 
edge of the substrate of the biochemical analysis 
unit and the first reference edge of the support of 
the stimulable phosphor sheet align with one of two 
erect reference pins formed on the support of an 
exposure device and that the second reference 
edge of the substrate of the biochemical analysis 
unit and the second reference edge of the support 
of the stimulable phosphor sheet align with the other 
one of the two erect reference pins formed on the 
support of an exposure device, thereby positioning 
the biochemical analysis unit and the stimulable 
phosphor sheet, and exposing the plurality of stim- 
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ulable phosphor layer regions of the stimulable 
phosphor sheet to chemiluminescence emission 
selectively released from the plurality of absorptive 
regions of the biochemical analysis unit. 

5 

58. A method for exposing a stimulable phosphor sheet 
in accordance with Claim 48 wherein the plurality of 
absorptive regions of the biochemical analysis unit 
are formed by charging an absorptive material in a 
number of through-holes formed in the substrate io 
and the plurality of stimulable phosphor layer re- 
gions of the stimulabio phosphor sheet are formed 

by charging stimulable phosphor in a number of 
through-holes formed in the support so that the at 
least two positioning through-holes of the biochem- 15 
ical analysis unit are formed by through-holes in 
which no absorptive material is charged among the 
plurality of through-holes formed in the substrate of 
the biochemical analysis unit and that the at least 
two positioning through-holes of the stimulable 20 
phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least 
two positioning through-holes of the biochemical 
analysis unit and in which no stimulable phosphor 
is charged among the plurality of through-holes 25 
formed in the support of the stimulable phosphor 
sheet, and which comprises the steps of inserting 
at least two erect positioning pins formed on a sub- 
strate of an exposure device at positions corre- 
sponding to the at least two positioning through- 30 
holes formed in the substrate of the biochemical 
analysis unit and the at least two positioning 
through-holes formed in the support of the stimula- 
ble phosphor sheet into the at least two positioning 
through-holes formed in the substrate of the bio- 35 
chemical analysis unit and the at least two position- 
ing through-holes formed in the support of the stim- 
ulable phosphor sheet, superposing the biochemi- 
cal analysis unit releasing chemiluminescence 
emission and the stimulable phosphor sheet, and 40 
exposing the plurality of stimulable phosphor layer 
regions of the stimulable phosphor sheet to chemi- 
luminescence emission selectively released from 
the plurality of absorptive regions of the biochemical 
analysis unit. 45 

59. A method for exposing a stimulable phosphor sheet 
in accordance with Claim 48 wherein the plurality of 
absorptive regions of the biochemical analysis unit 
are formed by charging an absorptive material in a so 
number of through-holes formed in the substrate 
and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed 

by charging stimulable phosphor in a number of 
through-holes formed in the support so that the at 55 
least two positioning through-holes of the biochem- 
ical analysis unit are formed by through-holes in 
which no absorptive material is charged among the 



plurality of through-holes formed in the substrate of 
the biochemical analysis unit and that the at least 
two positioning through-holes of the stimulable 
phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least 
two positioning through-holes of the biochemical 
analysis unit and in which no stimulable phosphor 
is charged among the plurality of through-holes 
formed in the support of the stimulable phosphor 
sheet, and which comprises the steps of superpos- 
ing the biochemical analysis unit releasing chemi- 
luminescence emission and the stimulable phos- 
phor sheet, positioning the biochemical analysis 
unit and the stimulable phosphor sheet by detecting 
light emitted from a light emitting means and trans- 
mitted through the at least two positioning through- 
holes formed in the substrate of the biochemical 
analysis unit and the at least two positioning 
through-holes formed in the support of the stimula- 
ble phosphor sheet with a light receiving means, 
and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to 
chemiluminescence emission selectively released 
from the plurality of absorptive regions of the bio- 
chemical analysis unit. 

60. A method for exposing a stimulable phosphor sheet 
in accordance with Claim 48 wherein the plurality of 
absorptive regions of the biochemical analysis unit 
are formed by charging an absorptive material in a 
number of through-holes formed in the substrate 
and the plurality of stimulable phosphor layer re- 
gions of the stimulable phosphor sheet are formed 
by charging stimulable phosphor in a number of 
through-holes formed in the support so that the at 
least two positioning through-holes of the biochem- 
ical analysis unit are formed by through-holes in 
which no absorptive material is charged among the 
plurality of through-holes formed in the substrate of 
the biochemical analysis unit and that the at least 
two positioning through-holes of the stimulable 
phosphor sheet are formed by through-holes 
formed at positions corresponding to the at least 
two positioning through-holes of the biochemical 
analysis unit and in which no stimulable phosphor 
is charged among the plurality of through-holes 
formed in the support of the stimulable phosphor 
sheet, and which comprises the steps of setting one 
of the biochemical analysis unit releasing chemilu- 
minescence emission and the stimulable phosphor 
sheet on a substrate of an exposure device, produc- 
ing an image of the at least two positioning through- 
holes formed in the one of the biochemical analysis 
unit andthe stimulable phosphorsheet using an im- 
aging device, storing data corresponding to the im- 
age in a memory, superposing the other one of the 
biochemical analysis unit releasing chemilumines- 
cence emission and the stimulable phosphor sheet 
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on the surface of the one of the biochemical analy- 
sis unit and the stimulable phosphor sheet, produc- 
ing an image of the at least two positioning through- 
holes formed in the other one of the biochemical 
analysis unit and the stimulable phosphor sheet us- 5 
ing the imaging device ; comparing the thus pro- 
duced image with the image of the at least two po- 
sitioning through-holes formed in the one of the bi- 
ochemical analysis unit and the stimulable phos- 
phor sheet based on the data stored in the memory, 10 
moving the other one of the biochemical analysis 
unit and the stimulable phosphor sheet so that the 
at least two positioning through-holes formed in the 
substrate of the biochemical analysis unit and the 
at least two positioning through-holes formed in the 15 
support of the stimulable phosphor sheet coincide 
with each other in images, thereby positioning the 
biochemical analysis unit and the stimulable phos- 
phor sheet, and exposing the plurality of stimulable 
phosphor layer regions of the stimulable phosphor 20 
sheet to chemiluminescence emission selectively 
released from the plurality of absorptive regions of 
the biochemical analysis unit. 

61 . A method for exposing a stimulable phosphor sheet 25 
in accordance with Claim 48 which comprises the 
steps of setting one of the biochemical analysis unit 
releasing chemiluminescence emission and the 
stimulable phosphor sheet on a substrate of an ex- 
posure device, producing an image of the one of the 30 
biochemical analysis unit and the stimulable phos- 
phor sheet using an imaging device, storing data 
corresponding to the image in a memory, superpos- 
ing the other one of the biochemical analysis unit 
releasing chemiluminescence emission and the 35 
stimulable phosphorsheet on the surface of the one 
of the biochemical analysis unit and the stimulable 
phosphor sheet, producing an image of the other 
one of the biochemical analysis unit and the stimu- 
lable phosphorsheet comparing the thus produced <*o 
image with the image of the at least two positioning 
through-holes formed in the one of the biochemical 
analysis unit and the stimulable phosphor sheet 
based on the data stored in the memory, moving the 
other one of the biochemical analysis unit and the 45 
stimulable phosphor sheet so that the plurality of 
absorptive regions formed in the substrate of the bi- 
ochemical analysis unit and the plurality of stimula- 
ble phosphor layer regions formed in the support of 
the stimulable phosphor sheet coincide with each so 
other in images, thereby positioning the biochemi- 
cal analysis unit and the stimulable phosphorsheet, 
and exposing the plurality of stimulable phosphor 
layer regions of the stimulable phosphor sheet to 
chemiluminescence emission selectively released 55 
from the plurality of absorptive regions of the bio- 
chemical analysis unit 



62. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 34 to 61 
wherein the substrate of the biochemical analysis 
unit is formed with 10 or more absorptive regions. 

63. A method for exposing a stimulable phosphor sheet 
in accordance with any one of Claims 34 to 62 
wherein each of the plurality of absorptive regions 
formed in the substrate of the biochemical analysis 
unit has a size of less than 5 mm 2 . 

64. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 34 to 63 
wherein the plurality of absorptive regions are 
formed in the substrate of the biochemical analysis 
unit at a density of 1 0 or more per cm 2 . 

65. A method for exposing a stimulable phosphor sheet 
in accordance with any one of Claims 34 to 47 
wherein the substrate of the biochemical analysis 
unit has a property of reducing the energy of radia- 
tion to 1/5 or less when the radiation travels in the 
substrate by a distance equal to that between 
neighboring absorptive regions. 

66. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 48 to 61 
wherein the substrate of the biochemical analysis 
unit has a property of reducing the energy of light 
to 1/5 or less when the light travels in the substrate 
by a distance equal to that between neighboring ab- 
sorptive regions. 

67. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 34 to 66 
wherein the substrate of the biochemical analysis 
unit is made of a material selected from a group con- 
sisting of a metal material, a ceramic material and 
a plastic material. 

68. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 34 to 67 
wherein the plurality of absorptive regions of the bi- 
ochemical analysis unit are made of a porous car- 
bon material or a porous material capable of form- 
ing a membrane filter. 

69. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 34 to 67 
wherein the plurality of absorptive regions of the bi- 
ochemical analysis unit are made of a bundle of a 
plurality of fibers. 

70. A method for exposing a stimulable phosphorsheet 
in accordance with any one of Claims 34 to 47 and 
62 to 69 wherein the support of the stimulable phos- 
phor sheet has a property of attenuating radiation 
energy. 
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71 . A method for exposing a stimulabie phosphor sheet 
in accordance with Claim 70 wherein the support of 
the stimulabie phosphor sheet has a property of re- 
ducing the radiation energy to 1/5 or less when the 
radiation travels in the support by a distance equal 5 
to that between neighboring stimulabie phosphor 
layer regions. 

72. A method for exposing a stimulabie phosphor sheet 

in accordance with any one of Claims 48 to 71 10 
wherein the support of the stimulabie phosphor 
sheet has a property of attenuating light energy. 

73. A method for exposing a stimulabie phosphor sheet 

in accordance with Claim 72 wherein the support of 15 
the stimulabie phosphor sheet has a property of re- 
ducing the energy of light to 1/5 or less when the 
light travels in the support by a distance equal to 
that between neighboring stimulabie phosphor lay- 
er regions. 20 

74. A method for exposing a stimulabie phosphor sheet 
in accordance with any one of Claims 34 to 73 
wherein the support of the stimulabie phosphor 
sheet is made of a material selected from a group 25 
consisting of a metal material, a ceramic material 
and a plastic material. 
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